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- INTRODUCTION ..~

. Standard Chlorine Chemical Company, Inc. (SCCC) retained S
S Envrronmental Resources Management, Inc. (ERM):to complete a Focused
' Remedial Investigation (FRI) of the former lagoon area at the SCCC and -

the Standard Naphthalene Products, Inc: (SNP) properties in Kearny, New ‘
Jersey (the “SCCC Srte" or the "Site"). The purpose of the FRIisto

- supplement site charactenzatlon data collected during previous Remed1a1 R
’ Investrgatlon (RD) actrvmes to more fully charactenze and understand the R
" environmental conditions with respect to the former lagoon attheSite. To - - ..
help expedrte the unplementatron of any appropriate remedialactionsfor - -

the lagoon area (i.e., the eastern portion of the site), the FRI was focused

- - .on the lagoon area only, and was not intended to address the entlre
property. Specifically, the FRI was intended to provrde sufficient

information to support completion of a 'Proposed Remedial Actron Plan

" (PRAP) for remediation of the lagoon area. The PRAP will focus on the

. selection of appropriate, techmcally feasible, cost-effectrve remedial . o

- alternatlves for 1mpacted envu'onmental medra at the site. This report has R

" been developed to support and to be’ mcluded as an appendrx to the PRAP S
‘for the lagoon area, N - E

L REPORT ORGANIZATIONAND FORMAT

Thrs report is orgamzed into the followrng four ma]or sectrons, and
: accompanymg attachments N e

e Sechon 1- lntroductron presents the locatxon and settmg of the Srte,

. regulatory background mvestrgahon objectives, the regional geology
© and hydrogeology, and a summary « of 51te-spec1.ﬁc geology, -

e . Sectlon 2 - Summary of Srte Conditions and FRI Activities: presents a

- summary of site conditions based on previous studres, and a,
- . discussion of the field mveshgatrve actrvmes and methods
- 1mplemented to complete the FRI; . |

- ‘e Section3- Results and stcussron ‘presents a dlscussmn of the results -

- of the FRL. An: evaluation of fate and transport is presented to umfy
the understandmg of the condrtrons at the former lagoon, o

- Section 4 - Conclusxons and Recommendatrons presents a summary L
- of the major conclusions from the FRI, and recommendahons for .~
e _addressmg any concems 1dent1ﬁed and :

el : Attachments provrde supportmg mforrnanon and docurnentatron

ERMING. . . S S S S L SCCCLINSmOAN0T
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: LOCATIONAND SETTING

o The SCCC site consists of approxunately 25 acres bounded to the north by_ - -
* ... property owned by Maxus Energy (formerly Diamond Shamrock -

Company, Inc.); to the south by Koppers Company, Inc. (Koppers), to the
east by the Hackensack River; and to the west by the Belleville Tumpxke

" "The site location is shown on Fxgure 1 1, and the general site layout is.
, "shown on Flgure 1-2 o .

The property generally con51sts of two d15t1nct areas, the westem two-"

thirds which contains the previous plant manufacturmg facilities; and the

"eastern third which contains the former lagoon.- The current conﬁgurat:lon‘ o
- of the former lagoon is shown on. Fxgure 1-2 as an oval shaped depression o
- on the eastern portion of the property Re51dual sludges remam in the R
o former lagoom o sl i

. Topographlcally, the ground surface is relatwely ﬂat across the Slte,
. primarily varying from 3 to 8 feet in elevation above sea level (ft. msl),

with' a total range of approxunately 0'ft. msl to 10.ft. msl. The highest

~ elevation is at the southeastern comner of the site. The eastern and western.
e ‘portlons of the site generally slope to a central drainage swale, which - -
~ directs water to the south and then to the east along the southein property .

boundary for dxscharge to the Hackensack River via the south outfall. In

. -addition to on-site drainage, this ditch receives some sheet flow run-off
. from off-site commercial, and industrial properties to the west and south -
- of the'site. The south outfall is eqmpped W1th a ude gate to prevent
backﬂow during }ugh tide. : .

A 24—1nch dlameter underground concrete stormwater pxpe is present

. along the northern property boundary of the Site: This ptpehne receives - .-
~ run-off via drop inlets from the Maxus property to the north of the SCCC -

o property, as well as dramage from off-site commercxal and industrial
 * properties to the west. The stormiwater pipe discharges to Hackensack .
-~ River through an outfall which is located north of the Site. The outfall i is

o equxpped thh a ude gate to prevent bac.kﬂow durmg h1gh ude -

The Hackensack Rwer is adjacent to- the entire eastern property boundary

. The Hackensack River is tidally influenced and discharges to Newark Bay
~ . to the south. The overall direction of flow in the Hackensack R1ver [N
. adjacent to the Site is from north to south. The Hackensack River in the _
~ . vidnity of the Site receives some sheet flow run-off from the SCCC o
S property, stormwater dxscharge from the southern drainage ditch, run—off o
- and related discharges from properties to the north of SCCC via the north
. stormwater pipe, and surface water from downstream when the drrectron -

i Aof flow reverses durmg }ugh tlde

T ERMUING
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s a3 '-’REGIONAL GEOLOGYAND HYDROGEOLOGY

131 _v Bedrock

e "The SCCC Site is located in the Hackensack Rrver Basm of northeastem
New Jersey. This basin is located within the glaciated section of the
- Piedmont Physiographic Province. In general, the Piedmontis % | N
" characterized by continental bedrock, and may be overlain by.a veneer of R
~soil and surficial sediments. In the Hackensack River Basin, sediments
' assocrated w1th gladers and recent stream deposrts overlie the bedrock.

. The Tnassrc age Newark Group is the bedrock present in tl'us area of New S
- Jersey. The Newark Group consists of three major formations: the : ‘
.- - Stockton Formahon, the Lockatong Formation; and the Brunswrck : _
.. Formation. The Brunswick is the bedrock that is encountered throughout R
" most of the Hackensack River Basin. The Brunswick Formation consistsof . - -
. reddish-brown mudstone, siltstone, sandstone and conglomerate. The o
~bedding planes generally strike north-northeast, and dip northwest at - _
. shallow angles. A prominent set of steeply dipping joints parallels the N
— ‘beddmg stnke, and aless promment set of nearly vertical ]omts parallels . e

- There is little pnmary por051ty assocrated thh the bedrock in whrc.h
. ground water can be stored and transmitted. Ground water-is:stored
- predominantly within bedding planes, and secondary features such as
-fractures and joints. Ground water flow occurs pnmanly along the ..
~ bedding planes and secondary features The bedrock is a source of
: ground water for mdustnal use in the area..

' _-'1.3.2 . T.- . Overburden 4

. Overburden sedrrnents cover the bedrock in most of the Hackensack Rrver R,
 Basin. These sediments are associated with several major advances of -
. continental glaciers during the Pleistocene Epoch, and more recent.
, Holocene Ep och alluvxal stream deposrts and man-rnade fill., '

: ,The Plexstocene sedunents consxsts of sand gravel silt and clay from Sl
~ glacial till and stranfred drift dep051ts The thickness of the till is variable,
-~ and averages. approxrmately 25 feet. Locally, the till may exceed 165 feet
. in thickness. The stratigraphy of the Pleistocene deposits consists of two -
- major types: (1) sands and gravels overlain by (2) clay and silt. The'sands -
- . and gravels are present on'top of bedrock, and are associated with fluvial -
" deposits which were scoured by the glaciers from the underlying bedrock. .
' Theclay and silt’ overhes the sand and gravel and were deéposited in fresh- .
. water lacustrine enivironments (lakes) which formed as the glaciers = = -
. retreated. The clays and 511ts are typlcally varved (altematmg layers of

o _clay and srlt)

VEMING - e 3 SCOC.L7.07.01-12/10/%
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Holocene sedunents are thm of small areal extent and were deposxted on. . .°

~ top of the Pleistocene sediments.- The Holocene sediments consist of exther;. T
. sand, gravel, silt, clay, peat and/or root mat. Holocene sediments may be e
~ . up to 10 to 50 feet thick locally. There is also man-made, artificial fill ~:". ¢ 7
' overlymg natural Holocene dep051ts throughout the Hackensack Rrver o

A Summary of Szte-SpeciﬁcCedlogj S

L Ground water in the sedxments occurs in the pores between the grams asa ..
~'primary porosity. Small quantities of ground ‘water are stored i in the L1 S
‘which overlies bedrock, due to their poorly sorted nature and : S
. 'corre5pondmg low permeability. Deposits of varved silt and clay are -
- poorly permeable, and impede the movement and discharge of ground
~water. Most water is stored in the well-sorted Pleistocene sands and . S e
gravels where present. Since the unconsolidated sediments are thin, they e
'~ are not a major source of ground water’ and are typxcally consxdered local EET
. water table aquxfers : .

Coaf

In general there is man-made fill present at the ground surface. This fillis ., -
- underlain by peat/ meadow mat. Together the fill and peat/meadow mat .
" are up to 12 feet thick. The fill and peat/meadow. mat are underlainbya . -
" Holocene sand layer. This sand appears present beneath the entire lagoon -
- area and is 4 to 6 feet thick. A varved clay (Pleistocene Age) unitis -
. present beneath the'sand. The thickness of the clay is estimated at greater .
.- than 40 feet in thickness based on subsurface data from adjacent sites.
~ This sequence of fill/peat underlain by sand, which is underlain by

varved clay (glacial till) comprises the overburden straugraphy at the Site. "‘

' _ The bedrock beneath the overburden consrsts of the Tnassrc age j .

Brunswxck formatxon "

. Amore deta:led dJSCussmn of the srte-specrﬁc geology is presented in- e
Secuon30ftlusreport. ' . . A

_ REGLILATORYBACKGROUNDAND SUBMITTALS _ ;

.Between 1983 and 1987, several areas of concern were 1dent1ﬁed by the

New Jersey Department of Environmental Protection (NJDEP) at the Site.

" In1989, an Administrative Consent Order (ACO) was entered into -

. betweeri NJDEP and SCCC. The ACO required SCCC to plan and

o implement interim remedial measures, a remedial investigation of the Slte
- and an evaluation and selection of an appropnate remedla‘ acion
L alternatlve or alternatrves —_— I

o In accordance wrth the ACO and a Remed1a1 Invest:gatlon (RI) Work Plan o
" .approved by the NJDEP on 26 October 1990, Phase I RI act:vities were
- '_uut1ated in December 1990 Phase I RI activities were subsequently

SOOC-L7905.07.01-12/10/9%6




X I-'RI osfecnvss

~conducted at the dlrect:on of the N]DEP and a Draft RI Report was
. submitted to the NJDEP in May 1993. A brief summary of the relevant RI -

results is presented in Secnon 20 of tlus report.

" In comphance thh t.he ACO various Intenm Remedxal Measures ([RMs) o
- - were also completed at the site by SCCC to secure the site against =~ -
o 'unauthorized entry, to prevent stormwater overflow from the lagoon, and '
. toprevent possible releases of product from on-site storage tanks. In ©
" addition, IRMs were implemented at the site by Maxus Energy to mmgate e
~ risks of human exposure to the chromium ore residue covering most of °

the SCCC property. This IRM included paving traffic areas with asphalt,

" -and covering non-traffic areas with a geotextile and gravel. These IRMs
are dlscussed in greater detall in the Draft RI Report. :

- In response to the N]DEP's 17 August 1995 comments on the May 1993 RI |

Report, as well as subsequent conversations with the NJDEP, a Focused

_ 'Remedial Invest:ganon (FRI) Work Plan was developed to complete the o

investigation of the lagoon area and provide for the developmentofan_ s

- appropriate remedy based on the FRI Results. The FRI Work Plan dated
15 Apnl 1996 was approved by the N]DEP via a letter dated 31 May 1996

. e .’.4 ’

) ,The purpose of the FRI was to satxsfy the followxng two ma,or ob]ectlves

¢ to more fully charactenze and understand the overall condmons w1th o

~ respect to the former lagoon at the Site, specifically, to understand the - .' L

hydrogeology - and potential dense non—aqueous-phase hqurd : ,
- (DNAPL) migration pathways in the vicinity of the former lagoon, :
- and the potential 1mpacts on the Hackensack River; and '

e to provide sufficient informatijon and a more complete understandmg : g
- of the former lagoon to support completion of a PRAP, and selectan -

. appropriate, technically feasible, cost-effective remedral alternatlve '
for soil, waste, and ground water (if warranted) '

An addltxonal component of the mvestlgatxon was to determme how

'~ sediments and surface water may be affected by, the presence of the

former lagoon and the existing surface dramage features (i.e., the north

. stormwater plpe and the south dramage d1tch)

. .V'I'hese ob]ectlves were met through unplementatlon of the scope of work o
g dlscussed in Sectlon 2 of this report : - SRR

T ERMLING
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212

, - SLMMARY OF SITE CONDITIONSANDIVIETHODS SLLMMARYFOR
a FRIINVESTIGATION ACTIVHTES L e D

B SlIMMARY OF sms CONDITIONS

A summary of the site e conditions in the lagoon area \ based on the prevmus

site investigation activities is ‘presented below. A more detailed . .

discussion of these previous activities, as- well as addmonal supportmg L
" information and documentation, are presented in the May 1993 RI Report = ~‘ _
' and the Apnl 1996 FRI Work Plan ' , S R

_ Sods

- As dxscussed above, the soxls at the Site generally consrst of the followmg o
* units from top to bottom: 8 to 10 feet of fill; 2 to 5 feet of organic silt, -
- humus and peat ("meadow mat"); 4 to 7 feet of fine to coarse Holocene
. Age srlty sand; and a relatlvely thick and extensive layer of stiff , R
~ Pleistocene clay. The clay unit is underlain by the shales and sandstones Pese T
of the Brunswick formation. ‘The shallow water table is w1thxn a few feet - . oo
’ of the ground surface across the Lagoon Area o S

R goon area soxls exh1b1t l'ugh levels of chrormum, generall y attnbutable "
" to the surface slag fill material which originated from the ad]ac_ent Maxus
~ property. Elevated levels of benzene, naphthalene, and many chlorinated .~~~
- organics were also detected in lagoon area soils.- Potential sources for - “ '
. these organic conshtuents mclude the lagoon, prevxous storage tanks and
R off-51te sources ’ : ‘

' Lagoon Sludges o

'The waste lagoons are two contlguous bodies c0ntam1ng a Lombmed

estimated volume of 7,400 cubic yards of material. ‘Although two
physxcally distinct layers of waste sludge were detected in the lagoons
duririg previous investigations, the constituents detected in the sludge .-

o samples from both layers were fairly consistent. Naphthalene was the -
- most abundant constituent detected i in the lagoons, with polynuclear
" aromatic hydrocarbons (PAHs) and phenols as the next most abundant.
. constituents. Dichlorobenzenes, benzene, ethylbenzene and toluene were
- detected at lesser concentrations. Dioxins were also detected in the lagoon
o sludges AR | -

e,

Because the waste lagoons are unhned and the base of the waste is below o
. the elevation of the shallow ground water table, and considering the =+ .
o relatrvely hlgh level of constituents detected in the la goon sludges, the

BRMING . e T T s e mm oo 2/10/96
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. construction data, it was concluded that wells installed within the clay f |

To compare the composxbon of DN APL at the S1te to the composxtxon of

- DNAPL were collected from the on-site wells in which DNAPL was =~ . .ﬂ., i
" detected. The samnples from select wells were also analyzed for physxcal .\ Py

waste la. goons currently represent the prmcxpal potentlal source of
contammant releases at the Site. ’

A_DNAPL‘ B

B 'Dense non-aqueous-phase hqmds (DNAPLs) were not detected in the
- lagoon area during the previous Rl activities, although some free-phase *
" product was detected in monitoring well MW-15L and soil boring SB-2
~ between Buildings 2 and 4 during the RL. However, as recommended by
the NJDEP in their 11:August 1995 letter regardxng the May 1993 RI, the

potential presence of DNAPL at the Site was re-evaluated because of the

~ detection of DNAPLina momtormg well on the ad]acent Maxus’ Energy
site (i. e, MW-SL) ' o |

A re-evaluatlon of DNAPL at the Site durmg preparatxon of the FRL Work ,
- Plan included a review of previous sampling data and boring logs, andan. = .
- on-site survey of existing monitoring wells. The review of prévious data . - -
-~ indicated the potential for DNAPL collectlon on the meadow mat surface
-as well as on the underlymg clay surface. During the preparahon of the -
'FRI Work Plan, a site visit and well survey was conducted with an

interface probe to determine the presence or absence of DNAPL in the on-
site monitoring wells. A summary of the DNAPL survey results, as well.

" as the results of a follow-up survey that was conducted with a different - S
*_ type of interface probe (i.e., a conductivity probe), are presented on Table =

2-1. As presented on Table 2-1, DNAPL was detected in four of the on-site -~ -

- monitoring wells. DNAPL was not detected i in any of the shallow
" monitoring wells, nor was DNAPL detected in MW-15L as it was dunng

- e \‘ . : f.‘ ’.: . .
the RI. Based on a review of DNAPL thickness results and the well VR T

C Se—pl

unit act as sumps for the collection of DNAPL, and the thickness of -

' DNAPL measured in the wells was generally consistent with the depth |

into which the well is set in the clay. It should be noted that none of the -

. shallow wells were constructed ina fashion that would readily provide for .
- the accumulanon or detectxon of DNAPL (i.e., none of the wells were .- R
' constructed as sumps mto the meadow mat) - -

DNAPL collected from the adjacent Maxus Energy site, samples of

' properties that are important to the understanding of potential DNAPL - & e
- ‘migration. - A summary of the DNAPL sample results is presented on - ’7" o
. Table 2-2. ‘Because some of the constituents detected in the MW-8L

DNAPL sample (e.g., trichloroethylene and tetrachloroethylene) are not

- related to any of the documented site actlvmes, a potenhal off-51te source
of these contammants is suspected :

" ERM.INC.
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2.1.5

Because DNAPL nngrahon is typlcally controlled by gravxty rather than
ground water flow directions, the topography of the meadow mat and i+
clay surfaces are expected to influence DNAPL mlgratxon pathways at the
Site. Preliminary topographrc maps of the meadow mat and clay surfaces
were constructed based on existing boring logs, and were previously:.-
presented in the FRI Work Plan. Additional data has been collected . . s e T
during the FRI to help refme the topography of these umts as descnbed -~

later in this report .. S e

Surface Water

The Surface water samples taken from the on-site dramage drtches durmg .
the previous RI work indicated the presence of benzene, chlorobenzene, A
and toluene. Semi-volatile compounds were also detected mdudmg
dichlorobenzenes, trichlorobenzene, phenols, and naphthalene.* -
Chromijum, along with other metals were detected consistently i inthe

surface waters. Based on the condition of these drainage features, the .
condition of the areds which drain into them, and the elevated consntuent SRR
levels detected, these drainage features to the south of the lagoon area was
1dent1ﬁed in the May 1993 Rl as potenttal constxt‘uent ‘migration pathways S

Because the Hacke.nsack vaer is adjacent to the lagoon area, and atleast 1_
some fraction of the Site ground water is believed to discharge directly "

into the river, the quality of surface water in the Hackensack River is

critical to the understanding of site conditionsand potential impacts.-

Limited surface water quality data collected from the Hackensack River
dunng the investigations conducted at the adjacent sites generally donot
indicate a concern. However, in-accordance with the FRIWork Plan,
additional surface water samples were obtamed and analyzed as

dJscussed later in this report '

Sedzments

Sedrment sarnples from the Hackensack Rrver were not collected dunng

the previous Rl activities at the Site.- Sedunent samphng conducted ©

during an investigation of the adjacent Maxus Energy site indicate the -

presence of constituents potentially related to the lagoon area, particularly =~ -

in the sediment samples collected from downstream of the North Outfall .

(see Figure 2-1). The results of these analyses, along with a figure showmg' ‘

the sample locations, were prov1ded to SCCC by the NJDEP in the 11 S

August 1995 letter. In an effort to obtain a better understanding of the . - , .~
relationship between sediment quality and the North Outfall, and in : o
accordance with the FRI Work Plan, SCCC perforrned addmonal samplmg L v
of the sedrments as dtscussed later in this: report S S TR

ERM,INC. : Co : 8 - ST sceo LB n012/10/9% -




- '_Table 2-1

' DNAPL Thrckness Measurements .
“Standard Chlorine Chemical Company A
~ Kearny, New Jersey Facility -

* Measured with Conduchvity Probe (Marme Mmsture Control)

" Well No. Date © .DNAPL | . Date - DNAPL | Approx.Depth Wellis Set
: : Thickness (ft)* | Thickness (ft)**.| into Confining Clay (ft) |
CooMweL | 9199 25 9/25/%5 289 24
ST MWAL ) 9/19/95 001 - 9/25/95 11 21
MW-3L- | . 9/19/95 005 - | -9/25/95 - 152 15 .
MW-14L 19/19/95 073 19/25/95 079 S o15
- Measured wrth Onl/ Water lnlerface Probe (Marine Moisture Control) ‘ \'-




 Table2-2

- DNAPL Charactenzatron Samplmg Results

Standard- ChIorme Chemical Conr; pany

~ Kmmy, New ]ersey
,
‘Well No, MWL . MWL  Mw.3L - MW-14L. Practical EB:1- S
* Date Sampled - - 919195 "o 9119195 " 9119195 ' 9/19195 Quantitation - 9119195 - 9119195
Time Sampled 1200 1320 1250 1235 Limit 1225 1400
ERMTRY M6 7465 7464 . 7563  (mglkg) - 7462 7466
' ~ (mglkg) . (mglkg) . . (miglkg)  (mglkg). 4 L (mgll) - (mglL)
. trichloroethylene 8,60(‘).': g U uU. U 2,500 U U
. tetrachloroethylene - moeo U u U 2,500 U S
chlorobenzene 9,000 . 1700 ) u U _ © 2,500 U U
13-dichlorobenzene | 74000 ] . 40000 3,600 J 741000 " 5,000 U u
i2-dichlor_obenzene - ; '160,(‘)00 i _'9'9’,000 S 12,000 145,000 - 5,000 U -u
~+ ladichlorobenzene . - .. 68,000 ] . 49,000 - - 6,500 . . 54,000 5,000 u. U
* naphthalene - 41,000 ) 200,000 150,000 75000 - . - 2500 u u
12,4-trichlorobenzene 620,000 160,000 99,000 - 770000 . 2,500 U ‘u
.~ viscosity (SSU) - - 30" . NA . 37 NA " NA NA -
" specfic gravity (unitless) 13789 " NA 13373 NA NA NA

" Notes:.

J: lndlca.tm an esumated value

U: Indicates compounds was analyzed fox bu! not deteded _

- NA: No!analyzed
. EB: Equjpr_nen( blank - -
"TB: Travel Blank
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.. "-Gro‘rmd Watef ‘

‘:fGround contammatxon was detected at varymg concentranons across the : '_ e
Site in both the upper and lower water bearing zones (i.e., the fill unitand = .. o
- . the sand unit underlying the meadow mat, respectively) during prev1ous .

investigation activities. Levels of volanle and semi-volatile orgamc
constituents were detected in the lower ground water unitat-

k concentrations above 100 mg/ L near the lagoon and other source areas 3

is currently suspected that this contamination is associated w1th known S

- hxstoncal act1v1t1es and the wastes present in the lagoon SR R

T As presented in the May 1993 R, ground water flow across the Slte 1s
‘generally to the south, with a lesser component of flow towards the. -

Hackensack River. A follow-up water level study was conducted dunng S

| - preparation of the FRI Work Plan following receipt of the NJDEP's 11 -

August 1995 letter to re-evaluate the ground-water flow directions'across =~ -
the Site, particularly in the lagoon area. Ground water elevation contours G

~ for both the upper fill unit and lower sand unit from this follow-up study

were presented in the FRI Work Plan. In general the flow directions and S

R ground water contours measured during this study were similar to those
.~ presented in the May 1993 RI Report, including the apparent mounding of .
- water in the northeastern portion of the Site in both the upper and lower

units. However, in order to confirm ground water flow directions, SCCC

N performed a more comprehensive water level arid tidal survey of both the
- - upper and lower water bearing zones in accordance with the FRI Work
, Plan as dxscussed later in this report. | oo

| 'METHODS SLIMMARY'I-‘OR FRI‘INVESTI-GAﬁON ACTIVITIES -
- The FRI mcluded the followmg ma]or actxvxt:es
e A soﬂs/DNAPL investigation of the former lagoon area mdudmg the N

installation of 14 soil borings, and discrete sampling of the soil matrix
. to determine the presence or absence of free product, and to eshmate S
~ the topography of the surface of the meadow mat and clay units;

. 'A surface water and sediment mveshganon of the:Hackensack vaer, L

North Outfall, and South Qutfall, mdudmg surface water and
' sedxment samphng, ' :

o - Surveymg of the momtonng wel]s and soil bormg locabons mstalled s

’ durmg the FRI for honzontal and vert1ca1 control;

e A hydrogeo]oglc investigation mcludmg synoptic water level

'~ measurements in all on-site monitoring wells and selected off-site _
" wells in order to deve]op an understandmg of reglonal ground water" :

.flow condmons

Co- " ERM, INC.

9 . .- " scccumsoroisiogs




e 2_21 L Abandonment ofOld Productxon Well

o . An m\'esbgatlon of ground water/surface water mteractxons through
* a continuous water level (tidal) study 1n select momtonng wells and
“the Hackensack River; and ' TR S e

e Achvxtxes to locate and formally abandon the old on-sxte productron
o well which was dnlled in1917.. S .

" The fxeld samphng procedures and analyhcal methods conaucted dunng :

- the FRT have been completed in compliance with the NJDEP-approved FRI -
. Work Plan, as well as the applicable NJDEP field methods and protocols .-
L descnbed in N]DEP's May 1992, erld Samphng Procedures Manual i 4

- In accordance with the FRI Work Plan, SCCC attempted to locate the old
- on-site production well which was drilled in 1917. During the soil bonng
- program, ERM field personnel were able to locate the old production well
(see Figure 2-1). The well was field measured to be 10 inches in diameter
at-the surface and approximately 368 feet deep. The water surface in the
~ well'was measured at the top of the well casing (which was ‘approximately -
- 12 inches below the ground surface). Since an estimated 1,200 gallons of
water exists in the well, SCCC requested guidance from the N]DEP
-regarding disposal of the well water. Following a visit to the site by the
NJDEP in September 1996 and a series of telephone conversations in -
October 1996 with the Geologic Technical Coordinator, Ms. Linda’
. Welkom, the NJDEP requested that SCCC develop a work plan for the -
.- abandonment of the well. In addition, on 11 October 1996, SCCC received
~ - aletter from the NJDEP Bureau of Water Allocation to have the old ' ‘
productron well formally abandoned thhm sxxty days

'On 14 November 1996, a bnef work plan for the closure/abandonment I
‘was provided to the NJDEP. SCCC is presently wa1tmg on the N]DEP for SRR
comment regardmg the work plan _ R

222 - 'Geophyszcal Survey

o A geophysxcal mvest:gabon was conducted in an attempt to map the. ‘
- surface of the clay unit. Because DNAPL has been detected on the surface‘ :
of this unit, and because DNAPL flow is generally controlled by gravity =
- (i.e., it flows downl'ull) rather than ground watér flow direction (because
-+ of its greater density than water and the fact that it is present as a non-
~."aqueous phase), the surface topography of the clay layer is believed to
influence the direction of DNAPL migration within the lagoon area.
- Secondary objectives of the geophysical investigation were to estimate the
- surface topography and thickness of the meadow mat layer, as well as the
~lateral extent of. the sludge la goons. The geophysical survey concentrated -
~ on the lagoon area, speafxcally the area extending from the Hackensack |
S River to west of-the Conrail nght-of—way, for a total area of approxunately o
OOftbySOOft. R : - S o

L BMIN o . . .10 -~ SOCC-L7905.07.01-12/10/96
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Phase I Geophyszcal Investzgatwn

g AAs mdlcated in the FRI Work Plan, the first phase of the geophysncal '
- investigation (Phase I) was completed to evaluate’the potential success of '
_each geophysical method at meeting the objectives. If it was determmed
-during Phase I of the investigation that neither of the plarined methods _

' would be able to meet the objectives, Phase II would not be mttxated and B

~ Because of the po'tenﬁally unfavorable site conditionS (e-g. » k.h.fOIIUUIl'lflll), "‘,j':;'
-the application of two geophysxcal methods using a'multi-phase approach
~ was planned.- The methods used dunng this mvesugatwn were. ground

penetratmg radar (GPR) and selsmxc refractxon

L .other methodologles (e g~ conductivity) would be consxdered

The GPR techmque is used to map subsurface 'feah.ires'by radiattng hlgh R

: frequency radio waves downward into the subsurface. Reflections from N
_ buried objects or interfaces havmg different electrical properties are .
- received by an antenna and are sent to a graphxc tecorder :

) 'I'he largest limitation to using GPR is that very electncally con_duct'ive.f T
- .near-surface materials (clay, reinforced concrete, certain types of fill .

materials, etc.) can absorb much of the radio impulse energy thereby

- reducing the effective depth of penetration. The degree of signal

~ atteriuation is very sxte—specxfxc and is best evaluated on location. If sxgnal .
attenuation caused by subsurface conditions becomes a problem, lower.
, ifrequency antennas. may be used at the expense of poorer rcsolutxon L

To test the potent:al success of the GPR method at this Stte, several
traverses of data were collected and compared to existing borehole o
mformatton - : ;

A_ &mmtg Rgf;agnQn Mgﬂ_‘_lgd‘ ‘

e Durmg the Phase I geophys:cal method evaluat:on, the seismic refract:on

- method was also tested for the ability to resolve. the clay horizon. The -
~ seismic refraction method is based upon the generation and propagauon ‘
.. of an elastic wave into the subsurface. -An energy source (e g sledge -~
~ hammer/shot plate, elastic wave generator, €tc.) initiates a disturbance at .

the ground surface which results in the generation of an elastic wave. The

. wave travels into the subsurface. at a velocity that is defined by the-elastic’
. properties of the upper medium. When the wave contacts a medium that .
possesses contrasting elastic properties, the wave is re-directed along the
‘contact interface. - This signal then returns continuously 1o the ground
" surface where itis detected with geophones and recorded for. addmonal

processmg

. ERMING
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\ 'Sozl BormgInstallatzon

A potentxally lrmxtmg factor to the collection of seismic refractron data s
 noise; or vibrations from highway traffic, arrplanes, trains or industrial & .. 0 S T
processes. In order to attempt to overcome noise mterferences, repeated- RN

hammer blows are used to enhance the. sexsmlc srgnal

~ To test the apphcahon of seismic refractxon to tlus S:te, a smgle sexsrruc -

spread of data was collected @djacent to an extst:mg well.. The results of .

- this spread was evaluated for the abthty to resolve the target using the . L
- generahzed recrprocal method (GRM) of seismic refracuon mterpretatron

_— Results of the Phase I Geophysxcs survey are presented m Sect:on 3 of thrs
'v_freport. : , Lo -

L
-

. Soil bonng mstallahon ‘and. sarnplmg of the fxll meadow mat and the v
" lower sand unit at the surface-of the clay (i.e., for DNAPL presence or

absence) was conducted between:5and 16 August 1996. Thirteen soil

‘borings (SB-2 through 5B-14) were installed adjacent to the current extent .
- of the former lagoon in the eastern portion of the Site (Plgure 2-1). One
soil boring (SB-1) was installed at the westernmost portion of the eastern .

portion of the Site to help delineate the extent of free product. Soil -

- .. sampling of the base of the sand unit was conducted to help. identify

where free-phase product from the former lagoon may have migrated. In’

~ addition, selected soil samples which indicated high organi~ vapor
‘ analyzer (OVA) readmgs were targeted for laboratory analysrs

" The fourteen soil bonngs were completed with a truck-mounted rig usmg
© the mud-rotary drilling method because of the potential liftinig of the outer -

protective casing used to case off the upper fill unit was considered to be a
concern if hollow stem auger equipment were used to drill through-the -
meadow mat to the lower sand unit. The drill tip was advanced to the

E desired depth while jetting in drillers' mud to displace the overburden

soils and prevent migration of constituents along the borehole which was -
creatéd. The terminal depth of each boring was the top of the dlay unit.

" Contiriuous two-inch diameter split-spoons were collected from the °

ground surface to approximately one foot into the clay unit. The sorl

] bormg logs are presented as Attachment L.
. Sample C_ollectwn _b

- Soil samples were collected from each split-spoon sample collected
through the fill, meadow mat, and sand units. Soil samples were removed

from the splrt-spoon using a dedicated pre-decontarmnated stainless steel.

‘spatula. Following collection, the samples were' immediately transferred
-to two 4-ounce laboratory Supplled glass jars and packed to minimize -
: iheadspace The 4-ounce jars were stored on ice for selection of which -
o samples would be analyzed by the analytxcal laboratory If sufftcrent N

T BRMING a T o o 12,0 e | SCCCLMG.T0112/10/%
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: 'sample remamed it was placed ina SOO mL ball ]ar for headspa

 gloves were worn and changed between each split spoon sample .The
.. split-spoons were decontaminated in the field between samples accordxng
e to the procedures outlmed in the FRI Work Plan '

."szboratory Analyszs .

- Elght of the sorl samples collected ‘were subrrutted for laboratory analys&s '
_ Each sample was analyzed using method 8260A to target the site-related

~ - volatile organic compounds ("VOCs") and the lighter-weight serm-volattle
- compounds. The samples were analyzed by a New ]ersey-certxﬁed
~ laboratory, Core Laboratories, Edison, New Jersey. The samples were
..~ selected from' bormgs in which waste materials were encountered above
the clay and/or where field screening of the sample headspace indicated

* unit and seven samples from the top- of the clay were selected for
laboratory analyses _ t e

- In addmon to. the soxl samples, quahty assurance/ quality control
" (QA/QC) samples mcludmg two matrix spike/matrix spike duplrcate v
"(MS/MSD) samples, an equipment blank, and three trip blanks were

analysxs Labels were then placed on the sample jars, and the. samp‘l
were placed in zip- lock baggies and stored onice. Drsposable surg1cal

elevated organic vapor concentrations. One sample from the upper  fill

submitted for laboratory analysis.. Each trip ‘blank-consisted of -

-~ demonstrated: analyte-free water provided by Core Laboratories and -
“contained in two 40-mL screw cap vials with Teflon®-lined septa.. The tnp
- blanks accompanied the sampler and sample bottles during the samplmg
- - _process, with one trip blank submitted for analysis of VOCs by method .
. 8260A on each day that soil samples were submitted to the laboratory f for T -
- analysrs ‘The equipment blank was collected to ‘ensure that samplmg G
_equipment is clean and that the potential for cross contamination . IR

minimized by equipment decontamination. This blank was collected by'

- pouring the laboratory-supplied analyte-free water over a decontarmnated
* . split spoon and into empty laboratory—supphed samplebottles. The . -
- equipment blank was submrtted to the laboratory for anal) sis of VOCs by

method 8260A. -

| Cham—of—custody and QA/ QC procedures were in accordance wrth the - |

FRI Work Plan and the NJDEP Technical Requirements for Site.

- Remediation (NJAC 7:26E). To enable thorough data vahdatxon, the .
_results were provrded with full regulatory deliverable format

' Surj’ace Water and Sedzment Samplmg

" Surface water and sedrment samplmg was conducted on 28 August 1996

- The timing of the collection of these samples was set with he tidal cycle -
" and the lunar events (i.e., low tide during a full moon) The samples were.
collected at low t:de based on the review of txdal ﬂuctuatlon at the Kearny

. 13 . R . scoc-uvab.m.ol;nllo/oe o




 site from pubhshed tidal mformatron Surface water and sedrment R
~ samples were collected to assess potential constituent rrugranon pathways Cg LT
and 1mpacts from the lagoon area to the Hackensack Rrver :

2241 . Sedzment and Surface Water Sample Collectzon

.' Surface water samples were collected durmg low t1de on 28 August 1996 .
Low tide was estimated using the method described in the Tast Coast of
North and South America, U.S. Department of Commerce, National -
~ Oceanic and Atmospheric Administration, National Ocean Service, 1996
'Tide Tables. Low tide was estimated for the closest gagmg staubn tothe =
Srte, bemg the Hackensack R1ver at Kearny Pomt : =

" -Surface water samples were collected prior to sedlment samplmg at each
- station to prevent the capture of disturbed sediment in the water samples.
Surface water sampling from the Hackensack River proceeded from the
- location farthest downstream (SW-2) to the upstream locations (SW-1 and
~ SW-3) to minimize potential matrix contamination by sediment and other
material which may have been suspended in the stream as.a resultof - . -
*sampling activities. River flow and direction were established on a visual = = =~
- basis, taking irito consideration the low t1de condmon Whlf.‘.h results in
river flow from north to south. SR -

_ Samples were unmedxately placed in zxp-lock ba gg1es and stored on ice.
"’ Field measurement of dissolved oxygen, pH. Eh, Sc, and temperature -
7. were obtained immediately following. sample collection ateach location.
v . Agrab sample collected in a beaker was used to obtain field -
.~ - measurements. All. measurement probes were rmsed with st’alled water -
' between samples ' : -

' 'Durmg surface water/ sediment samplmg, the bank of the Hackensack K
‘River was observed for seeps. No seeps were observed during the surface )
water/ sedunent samplmg events T - '.

- 'I'he samplmg Iocatrons were accessed from arow: boat Approxrmate
- sample locations were measured as distances from the bank of the. :
‘Hackensack River using a steel tape measure. which was secured along the

_bank of the creek. An anchor was used to keep the boat stationary dunng
~ sample collection. Sediment samples were collected using a hand-
. operated core sampler with a 12-inch by 3-inch ID stainless steel core tube
. that was fitted with a decontaminated clear plastic liner sleeve. The liner
" sleeve enabled the sediment sample to be easily extruded from the core -

- " sampler so it could be visually observed for potential stratification, - :
staining-and color. Sampling began closest to the creek bank and ,
“extended outward farther from the creek bank along each line as shown
~on Figure 2-1.- The coring device maximized the collection of sediment
, fines and minimized washing of the sample so that an undisturbed core of -
o sedunent was collected. For the volatile fractlon, the sedxment sample was .
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- ,'v.transferred dlrectly to the appropriate ]abeled sample contamer usinga

" ~ice. The coring device, bowl, and spatula were decontaminated | prior-t
- initial use and after the collection of each sample in accordance
" standard NJDEP procedures as presented in the FRI Work Plan;,

‘ samplmg locat:on. -

. 'Sedunent and surface water samples were analyzed usmg method 8260

. compounds. As with the soil samples, analyses were completed by Core

. ‘Laboratories, Edison, New Jersey. QA/QC samples including one:- i
- equipment blank and one trip biank were also submiitted for analy51s of K

~ VOCs by method 8260A. Analyhcal results were provxded w1th full data

"'In addition to the VOC analyses, sedlment samples were analyzed for -
total organic carbon (TOC) and grain size distribution, and surface water

. one-liter jars for grain size analysis and TOC.
_~Sur0eymg
- 'I'he FRI momtormg wells and soxl bormgs were surveyed to the New L

. Jersey State Plane Coordinate System to provide vertical and horizontal® -
- control. Surveying was conducted by a New ]ersey-certxﬁed surveyor to"

decontaminated, dedicated stainless steel spatula. Samples were:
immediately Placed in a zip-lock baggie, and the samples were stored |

'thth

Disposable surgical gloves were worn and changed between each
Iabora tory Ana Iyszs

to target site-related VOCs and the lighter-weight semi-volatile c organic

dehverables

samples were analyzed for hardness. Sediment samples were collected m

the followmg specxfxcanons

e Estabhshed New Jersey Geologrcal Survey (N]GS) or Umted States

Geologtcal Survey. Benchmarks (USGS) were located for control

" e Horizontal and vertical control for each locatxon from the horxzontal S

‘ '.‘datum NAD 27

i i o New Iersey State Plane Coordmates for each locauon reported to an "

- accuracy of 0.01 New Jersey Plane Coordinate Units, and the latitude - o
- and longitude for each location reported to an accuracy of 0.001"
degrees; v : . _ . -

. ~ The elevation of the top of inner casing, top of outer casmg, and -

ground surface for each monitor well to an accuracy of 0.01 feet. All

~ other locations measured to the same accuracy with respectto ground
surface. All elevat:ons referenced to the New Jersey Vertical Datum
,1929and o T

- All Survey data reported thh a regxstered State -of New ]ersey Land

o Surveyors Seal..

T SCCCLINBOTOIR/10/% |
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| An AutoCAD drawmg of all Surveyed locatlons and the Site property

- and soil boring | locanons are presented as Attachment 2.
:Water Level_Moniton'ng : j -

- Water level momtormg mcluded the followmg

e A continuous water level study in select momtonng wells and m th
N Synoptxc water level measurements have been used to devenop groun
* water contour maps to determine ground water flow directions in the
- have also been used to calculate vertical and horizontal gradients betwe

_ during predicted high tide and low tide'in conjunction with the -
* . continuous water level study. The contmuous water level study was

. determine whether there is hydraulic connectxon between the on—sxte ;O

_V'Synoptzc WaterLevelMomtonng P -

: Contznuous Water LeveI Momtormg

boundaries was provided by the surveyor and has been used to prepare:.
the figures for this report. Surveying data for the on-site momtonn w

w e

,n"‘

. A synoptxc water level measurement study to develop ground water
- contour maps for. the upper and lower water systems, wnd;

‘Hackensack River. o

shallow fill/meadow mat unit and in the lower sand unit.’ These data

the two units. Synoptic water level measurements were also collected . :

conducted to evaluate aquifer response to tidal fluctuations and to -

grOund water units and the Hackensack River.

N

: Wa ter levels were momtored usmg an electromc, hand-held water level

meter. A mark was placed on the inner casing of each monitoring well so - o ERRREERNAN

that all measurements were made from the same point at each locatxon.A .
The depth to water was measured from the top of inner casing to the .

nearest 0.01 feet. The measurement was repeated at least two to four

- times to assure that an accurate depth to water was recorded. Each well
- ‘was closed and locked immediately after the measurement was collected. -
" In addition, the water level in the Hackensack River was measured along
~ the out51de of the staff gauges from the survey mark. :

VA

N .The Hackensack vaer in the Keamy, N] area is tldally mﬂuenced
- Continuous water level monitoring was completed in eight (8) wellsand’

in the Hackensack River to evaluate water table response t tidal

fluctuations. This was conducted to determine whether there is-
“hydrogeologic interconnection between the Fill/Peat unit, the Lower sand -

" unit, and the Hackensack vaer, and 1f 50, to determme the assocxated txdal

: reach : '
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: "I'he continuous water level momtormg study was conducted on 29 Iuly
1996 through 3 August 1996 so that a number of full tidal cycles could be _ o
evaluated on the proper ]unar occurrence. Care was taken to schedule the_"- PR N

‘study fora period when no rain was predJcted to occur, and no ma)or '
weather fronts were expected to aft’ect thearea. - :

In order to obtam continuous detaded water level data an In-Situ, Inc. -
Hermit SE-1000C series continuous data logger equipped with pressure ‘ . ,
“transducer was placed in each of the following monitoring wells: 2U, 12U, U IS
113U, and 15U, and 5L, 6L, 13L, and 15L. These locations were chosento -~~~ =" "
_obtain data points inboth the upper and lower ground water units ata - . -
variety of places along the Hackensack Rlver and at vanable dlstances
away. from the Hackensack River. - :

) A depth to water measurement was collected at each well prior to: ,
installation of the pressure transducer. This allowed the data logger to -
‘record data relative to the actual depth to water in the monitoring well.

" " As a quality control measure, the pressure transducer was submergedin .. - .

- the water for at least fifteen minutes prior to being connected to the data .
~ logger to assure that the transducer was thermally ethbrated with the
- ground water temperature. As a second quality control measure, the
. —probe was raised one foot as measured by using a measuring tape. The
- data logger was then mspected to see whether a one-foot change was .
" recorded. This step allows for any programming errors or faulty -~
- equipment to be identified prior to completing the test. The data loggers
"~ were then programmed to record at 10-minute intervals. Upon

" completion of the continuous water level study, all data from the Herrrut .

_ ‘continuous data loggers were directly-downloaded and stored onto a
computer hard dnve and back—up computer dxsk -
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- RES_}LfILTs AND D‘IISCU'S.'S‘IO.N . " R
‘ jThrs section presents an mtegrated drscussxon of the results of the FRI and

GEOPHYSI Ccs S URVEY

"The Phase I geophysrcal survey was conducted at the Srte on 10 Iuly 1996
‘The objectives of the investigation were to evaluate the feasibility 6
- detecting the topographic surface of the clay unit using surface®
- .geophysical methods. The clay unit is approximately 20 feet below the
o ground surface. Stratigraphically overlying the clay unit are layers o;
- sand, peat and fill materials. The geophysical techniques evaluated’ "
during this investigation were the ground-penetratmg radar (GPR) and-

~ the seismic refracnon methods ' R

- The total survey area was: approxunately 400 feet by 500 feet. This :.:. "\
~includes the former lagoon area and extends from the Hackensack Rrver to

~ area is covered by a gravel/slag material. Metal and building debris were “
the Srte had mdrcated that the fill layer is 8 to 10 feet tluck
- Ground Penetratmg Radar Results o ‘q

o GPR test data were collected along two traverses ‘The ﬁrst traverse was

prevxous mveshgahons of the-5CCC S1te relatrve to the lagoon a

west of the Conrail right-of-way. The ground surface of the mveshgatron

observed to be partially buried near the lagoon berm. Previous dnllmg at-

located parallel to the south side of the lagoon, passing within 8 feet of
wells 13L and 13U. The second traverse began at well 9L and extended

- northward, parallel to the Hackensack River, terrmnatmg at the northeast
o corner of the srte boundary cham lmk fence : L

jBoth test traverses were collected usmg a GSSI Subsurface Interface Radar
(SIR) Systern 3 and a'300 MHz antenna. For initial test purposes the scan -
- length was set to 150 nanoseconds (ris) to provide a maximum depth of

) penetratlon of approxrmately 21 to 30 feet (assurrung an n average soil -
- round trip trave] trme of 5-7 ns) :

- GPR data along both traverses mdlcated that a maximurm achievable
8 depth of mveshgahon at this site is limited to the upper 4 feet of fill.
~ material. The high electrical conduchvrty of the fill material saturated the

radar signal near the ground surface. Because of the near-surface signal -
saturahon, features below the f1ll matenal could not be dxstmgmshed
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' Seisrﬁic Refractio‘rl Results -

The test spread was mmally desxgned to collect data with an array of 24

geophones spaced 10 feet apart. Using this geophone array, -

* uncontrollable high frequency electrical interference was. present. An *

unsuccessful effort was made to remove the interference by using the .
built-in filtering capabrhhes of the seismograph. Eventually, usable-

" seismic data were obtained by reducing the overall spread length to 12
- geophones spaced 10 feet apart. Electrical interference again became -

uncontrollable when the trigger wire was extended more than

L approxunately 50 feet beyond either end of the geophone array. The .
. severe interference lumted the distance the source could be placed from

the geophone array, thereby limiting the maximum obtamable depth of

Ymveshgatlon. o

o To venfy that the electncal mterferences observed wh..le cc"ectmg selsrmc -
. data were most likely related to site conditions, the seismic equipmentand. -

original geophone array of 24 geophones spaced 10 feet apart was . -

duplicated at an off-site location. During this off-site test all

instrumentation operated normally and monitored noise levels were well

- below what would be consrdered acceptable amphtudes

_' Upon data reductron and mterpretahon it became apparent that a refractor '
from the target clay horizon was not present in the data. The surface =~ - ~
- velocity was 3,060 ft/s which is consistent with the expected velocity of a

compacted fill material or a sand unit. No velocity changes related to a

.. subsurface interface were observed in the data. It:may be'possible to
. drstmgursh a higher velocity layer at a greater depth if the distance from
the seismic source and the overall spread length could be increased, -
, however h:gh norse levels at the mveshgahon site prevent tlus ,

N Geophyszcs Summary D:scusszon ‘.

'Results from the Phase I geophysrcal survey mdrcate that it was not

possible.to resolve the clay horizon in the lagoon area using the GPR

-~ method or the seismic refraction method. Penetration of the GPR signal -
‘was limited to a depth of 4 feet because of the lughly conductive surface
~ fill material. The achievable depth of investigation using the seismic = .
__refractron method was lumted by uncontrollable electrxcal mterference o

"Basecl on the results it was decrded that addrhonal GPR or seismic data L , o
‘would not be collected (i.e., Phase II) at the site to try toresolve the surface
- of the clay horizon. Itis believed that neither electrical resistivity or

electromagnetic methods would provide accurate depth estimates. to the

clay because of the very high levels of interference and the very
conductive surface fill layer. Because of site conditions: surroundmg the -
_ lagoon area, lt is unhkely that any cornmon surface geophysrcal method

' ERM, INC.
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- would be successful or cost effechve for resolvmg the surface top graph
) of the clay honzon : .

'GEOLOGY.

~as follows

| . Rl matenal conswhng of slag, gravel sand s1lt day, cmders" and Sit
| . Peat, sometxmes mterbedded thh sand sxlt and clay (approxxmately;. -
o : ‘S1lty sand to Sand w1th trace sﬂt (approxlmately three to 51x feet

) _e Clay with trace fme sand lenses (approxxmately 25 to 35 feet t}uck

For the remamder of tlus report these uruts will be referred to as t.he R
Fill/Peat unit, the Lower Sand unit, and the Clay unit. It should be noted
.~ that the final location of soil boring SB-10 was moved due to underground .
‘obstructions within the originally proposed location’ area (hence sample P '
' desxgnahon SB- 10R for the relocated soxl bonng) - o

= ’I‘he hthologaes encountered dunng drllllng of the 14 FRI sox] bori ;
: detalled in the logs presented in Attachment 1. The hthologles il

~debris. (approxnnately six to eleven feet tluck),
. two to ﬁve feet tluck),
thick); and .- , : : e

(eshmated) S o R

Fill matenal was encountered at each dnlhng locahon and is present
~ across the entire Site. Fill material is regionally present in areas of the

Hackensack River Valley, particularly in floodplaln areas ad]acent to R SR

- principal waterways such as the Hackensack River. Surface slag fill
" material was placed many years ago by others along areas of low lyxng
" conditions to achieve greater topographic relief. The fill material consxsts

of both coarse and fine grained materials and consists of clay, silt, sand,

- gravel, slag and cinders and was found to be of randorn thickness across - o

theenhreformerlagoonarea S , R R

The peat/ meadow mat unit w}uch underlxes the surface fill matenal is

- characterized as alluvial sedge and reed peat deposits. These deposxts are -
 typically formied in bogs along rivers and in flood plains, and are -
~ characterized by peats and associated silt, clay, and sand sedirnents.
* Based on previous subsutface data and recently collected- information, the .
o peat/meadow mat umt is present below the entire Site. Although the
. peat/meadow mat was not recovered in soil boring SB-7 (e. 8., NO sample o
- recovery occurred at the typical dept.h of the peat), it is believed that the
. peatis present in this area. Figure 3-1 presents a subsurface structure map
of the top of the peat/ meadow mat unit as interpreted from the' FRI soil
' bormg and historic momtormg well logs:. For ground water
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: 'HYDRO.GEOL_O'AGY 2

Ceerme, - °

- mterpretatxons the £ill unit and peat/ meadow mat. umt are collectlvely
e 'referred to as the Fxll/ Peat unit. - -

~ The Lower Sand unit Whlch underhes the Frll/ Peat unit is pnmanly srlty

sand to sand with trace silt. Discontinuous silt lenses are present. The

* coarse and fine fractions grade laterally into each other indicative of

stream channel sands and adjacent floodplain sediments of a fluvial -

" depositional environment. The unit is completely saturated as evidenced

by potentiometric water level elevahons above the top of the unit. The
lower portion of the sand-unit (ie., just above the underlyrng clay unit)-
showed evidence of the  presence of free product (1 e. DNAPL) in several

S areas as drscussed below in Sectxon 3 4

- The Clay unit wluch underhes the Lower Sand unit ranges in color from .
~ gray-brown to red-gray. The moisture of the day visually ranges fromdry = ©
~to wet at the top of the unit. Blow counts (i.e., Standard Penetration Test -
© ‘N’ values) greater than 15 were encountered which are indicative of a
| typxcal Pleistocene Age pre-consolidated stiff overburden clay. Thin -
interbeds’of silt were commonly observed in the Clay unit. No free |
. product (i.e., DNAPL) materials were observed in the clay indicating that "
_the likely low permeabxhty of the clay effectlvely unpedes the vertrcal -
'rmgrahon of the free product rnatenals . .

‘The Clay unit underhes the entxre Sxte Frgure 3-2 presents a subsurface .

" structure map of the top of the Clay. unit as interpreted from FRI soil *
- bonng logs and historic monitoring well logs Based on Figure 3-2, _
- structural low spots or depressmns in the clay surface exist in the south- - -

central portion of the lagoon area in the vicinity of SB-12,and in the south
western portion of the lagoon area in the vicinity of MW-4L. Inno._.

o Based on the meadow mat surface topography presented on Frgure 3-
- and data from previous borings drilled into the lagoon during the
. previous] 'RI activities at the Site, the bottom of the lagoon appears to he
- within or on top of the meadow mat surface ‘ SRR

o :F:ll/Peat lImt

- The hydrogeologlc mterpretatxon of the Fill/ Peat unit is based upon
— ground water elevation data from 9 on-site and 3 off-site shallow ground
. water monitoring wells (see Table 3-1). These wells have been screened
across the fill unit-to just above or just within the meadow mat.unit. The - )
-~ shallow Fill/Peat unit momtonng wells range from approxunately 6 to 12 B
" feetin total depth - o

instance does there appear to beabreach through the clay undeIlymg the ll IR
-Site. ‘ o o , JRSiR
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“Table 3-1 _ U

Ground Water Elevahon Data ;'z g G

Standard Chlorine Chemical Companyr-""' RS R
Keamy, New ]ersey T S S R

. WeHNo I T T10¢ |, . . | Depthto | Ground Water |
' ' "1 Elevation®* | . * Date | " Water,ft | . Elevaton®

: UPPER ZONE
On-Site Wells: o o R : R
MW-1IU B 7200 - | . 7/15/96 | 334 | 386
MW-12U - | 813 T " 7/15/9% _ 447 [ 366
IMwass T 1126 . ... -7/15/% | - 632 494
MW-14U - . | 827 iip7/15/96 | 433 | 0 394
Cfmwasu 64 | - 7/16/9%6 .| 333 | . 331 -

Pz . . | 760 | 7/15/%  |. 58 . | .. 174
PZ3. | 682-- |  7/15/9% | 362 320
{PZ4 ‘ B 2 7/15/96 - | . 49 [ 230
PZSs . - | w2 | 7/15/% . | 783 | . 309 |
[Off-Site Wells - N k S . — T
121U) o . 477 - )} 7/15/96 & 085 392 R
120 (U) N . 326 | 7/15/9% . . | .02 [ - 3.01°
119 (U) L .. 420 |, 7/15/% | 045 | = 375"

- 'LOWER ZONE-
"~ Jn-Site Wells I R IR ‘ , R L
MW-1L v oo 854 - 7/16/9 514 | - 340
IMwWa2L ' c 736 . 7/16/96 - | ' 433 | 3.03
MW-3L - ] . 529 1 72/115/9 | 218 | o 311
MWL S - 728 | 7/15/96 507 . L2221 T
MW-SSL . - , ] 614 |- . 7/15/96 295 | 3.19
CIMwssL : 682 . 7/15/96 . | 354 |- 328
MwL - ' 690 | 7/15/96 - | 363 | . 327
{MwsL . . ] 888 | 7/15/9% . | 670 . | 188 -
Mw-sL . | . 1009, |. 7/157% - | 901 ° | 108
MW-10L o o 8a2y .. 7/15/96 - .| - 624 |~ 188"
[MW-11L I - 788 | - 7/15/96. 446 | - 342
IMW-12L o © 699, | 7/15/96 4.02 . . .297 .
MW-13L o 1159 . 7715796 . . 936 ~223
- IMW-14L L .. 79 7 ] | 7/15/96 | = 562 .- 237
© . |MW-15L g o 640 - | 7/16/9 - 375, | . 265
. |off-SiteWells. - AN I N R
sy - 48 |- 771596 ] 142 3447
108(@L) o 1 340 771579 - . | 043 . | . 297
:107(1.) e N 424 7/15/96 . |- 094 L 330

) Notes : ‘ ' P , 2o ,
;'Alle]evat:onsaremfeetMeanSeaLevel(MSL) S ST e 3 B
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'3-732.-.‘1'_ -

3311 Ground Water Flow Dirfé’e’ti@s:* |

"central portion of the Site, suggesting the presence of a ground wat
" mound in the vicinity of the’ lagoon. Ground water elevations decrease |

~‘west and south away from the water table high in the central porﬁon o
- the former lagoon area. Horizontal gradients are low and range from 0.02

- southwest boundaries of the Site. This data indicates that the peripher
" surface drainage units (i.e., the north stormsewer ; pipe and the southem_
drainage ditch) act as dxscharge points for the F111/ Peat umt ground water

' toa greater extent than the river.

o Lower Sund lImt
V_A'I'he hydrogeology of the Lower Sand unit is based ‘upon ground water
“elevatxon data from 15 on-site and 3 off-site lower ground water. -

- monitoring wells (see Table 3-1). The lower- ground water momtonng

_ theClay unit. The total depths of the lower ground water wells range
from approxnnately 16 to 22 feet. e o

- Ground Water I—'Iow Dxrectzons ‘- -

- F:gure 34 presents the ground water elevatxon contour rnap for the Lower

Frgure 33 presents the ground water elevanon contour map for the
Fill/Peat unit. The hrghest ground water elevatxons were measured in

the north, west and south away from the central portion of the former.
lagoon area. A slight decrease is observed to the east, although it appears
that embankment materials alorig the river bank are impeding flow in
direction. This suggests that ground water flows radrally to the north

i

t0.0.005. Ground water sinks appear evidentat. the northeast an

wells are screened in the Lower Sand unit, just above or just into the top of

Sand unit. Based on Figure .34, a ground water mound i is present in. the
northwestern portion of the lagoonarea. This ground water mound is-

%

* projected in a northwest to southeast orientation, with ground water ﬂow

moving radially to the east and south from the intrusion. These ground
water conditions are identical to the ground water contours developed " *

Uddunng the RI'and during preparabon of the FRI‘Work Plan, Honzontal

gradxents are low and range from 0.008 to 0.003. Based on the flow -

- conditions in the Lower Sand unit, it appears that, unlike ground water ;

- .flow in the Fill/Peat unit, the boundary surface drainage features (i-e., the -

B northern stormsewer and the southern drainage ditch) do not mﬂuence ,
. flow or act as drscharge pomts for the Lower Sand unit ground water. P '

' Vertzcal Gradxents

4 VVerhcal gradlents were evaluated at nested well locations between the AT
. shallow Fﬂl/ Peat urut wells and- the Lower Sand unit wells. In general N o i K
' the ground water potentxometnc surface elevahons for the Fxll/ Peat unit ) o

are }ugher than- those for the. Lower Sand unit, suggestmg a downward 3
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N verhcal gradxent across the ma]onty of the lagoon area. 'I'tus downward
© vertical gradient also suggests a'component of ground water flow f‘rom ‘
~ the shallow Fill/Peat unit to-the deeper Lower Sand unit. ‘At the

southwest and northeast corners'of the Iagoon area, the potenhometnc

L - surfaces of the Lower Sand unit g'round water are hlgher than those of- the.‘l'_ : V' T
- upper Fill/ Peat unit; mdlcatmg an upward vertical gradlent and

suggesting some component of flow of water from the Lower Sand unit to

. the upper Fill/Peat unit in these area. It should also be noted thatthe
- potentnometnc ground water surface elevanons are hlgher than the top of

the meadow mat as shown on Figure 3-1
Tzdal Inﬂuences "

Connnuous water level recorders were placed in momtonng wells 2U

12U, 13U, and 15U, and 5L, 6L, 13L, and 15L to-monitor potential
- fluctuations in ground water caused by tidal fluctuations in the
. Hackensack River. The continuous water level study was conducted
- between 29 July 1996 and 3 August 1996. Monitoring wells located "

adjacent to the river and at increasing distarnices from the river were

- observed to assess lateral variations of tidal influences. The magnitude of ke
 tidal fluctuations observed in the ground water monitoring wells would .
.. be expected to. decrease with i mcreasmg d1stance from the Hackensack
: Rtver »

To supplement the contmuous water level study data, comprehensxve

. synoptic water level medsurements were also collected from the . :
- monitoring well network during predlcted high and low tides during the

study using the method described in the East Coast of North America and |

. South America, Nahonal Ocearuc and Atmosphenc Admmlstrahon, 1996 .
. Tide Tables. . . : .

A summary of the tidal study, a]ong Wlth hydrographs generated for g

. individual wells are presented in Attachment 3. Tidal information was
" obtained from the tide table for the Hackensack River at New York, NY
‘and ad]usted for Keamny Point. 'The adjusted tidal information is shown ‘
~ - onTable 1 of Attachment 3. Hand measured depth to water R

measurements are shown on Table 2 of Attachment 3

" The hydrographs presented in Attachment 3 11]ustrate that the trend
_ observed in the Hackensack River is d1ssumlar and does not correlate thh

the trends observed in the shal]ow ground water monitoring wells. The

' net rise or fall of the river,in response to the tide is 5 to 6 feet. In contrast
. ground water fluctuations in the shallow Fill/Peat uriit monitoring wells
~ did not show a tidal response. Some change in'the shallow ground water -
~ levels was observed during the study, but these changes are suspected to.
- be aresult of other influences (e.g., su:face water mflltratxon) The lack of
i tidal response in the Fxll/Peat unit morutonng wells iridicates a very httle, :
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' Hackensack River.

o Trdally mﬂuenced ground water ﬂuctuatrons were not observed in'most
~ - of the Lower Sand unit wells, indicating that the Lower Sand unit and
* - Hackensack River are generally not hydraulically connected. Similar t

S generally show only minor water level fluctuations which donot. appear

-tidal ﬂuctuanons Because these: wells are located within 40 feet of. t.h
bank of the river, the tidal affectis believed to be hrmted to the area’
'.1mmed1ately ad]acent to the river. -

- The results of. the I-'RI tidal study are generally consistent with those
. observed durmg the prevxous Rl actrvrtles as drscussed m the May 199
_ DraftRIReport e T . L

- Identrfzcatzon of Ground Water. Dzscharge Areas and Boundanes'

if: any, hydrauhc connectron between the Frll/ Peat unit and the

the Fill/Peat monitoring wells, the Lower Sand unit monitoring wells

to be tidally related.” Apparent tidally influenced ground water
fluctuations of 2.5 feet and 1 foot were observed in MW-8L and MW-9
respecuvely, as'shown in Attachment 3. The fluctuations in MW-8L an
MW-9L occur mstantaneously and in phase with the Hackensack Rivet

: Ground water flow in the Frll/ Peat urut is charactenzed asa locahzed S
" flow system which has formed as a result of the discharge. boundary
- conditions on three sides of the Site. Although a small component of ﬂow
L appears to be toward the nver, the saturated area of the Fxll/ Peat unit has
" been sectioned into two main flow areas for calculation purposes based on: A
_ ground water flow drrectxons, a drstmct recharge area, and dxstrnct . oo
- discharge boundaries: - | s e

o Area 1: The northeastern area ad]acent to the northern property
' bOundary throu gh which ground water flows to the northeast; and

" e Area2: The southwestern area ad]acent to the southern property

) _boundanes through whrch ground water ﬂows to the southwest

A northwest southeast onented ground water divide is present in the

central portion of the Site. The divide forms the boundary between Area 1

and Area 2. The ground water divide-can be conceptualized as a vertical

. no-flow, boundary through the Frll/ Peat unit across which there is lunrted

, honzontal flow. Ground water.in the Fill/Peat unit flows from this ~

" divide, along vertically downward ﬂow paths, to the discharge areas -
" . along the southern and northern:property boundaries (e.g., the southern

drainage ditch and the northern stormwater pipe, respectrvely) as well as.

E downward through the peat/meadow mat unit. Being topographically - -

low~ly1ng areas; the southern drainage ¢ ditch and ‘the northen stormwater '_ o

- pipe suggest that topography plays a role in deﬁmng the- drscharge
' boundanes for the Frll/ Peat urut o - ,
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‘ In regards to the Lower Sand unit, the dlscharge boundanes are generally o
- towards east to the Hackensack Rrver, and to the south as dlscussed above

34 -RESIDUAL WASTEANDDNAPL

As stated in Sechon 32, f-ree—phase product (e g DNAPL) was . - R [ s
- ‘encountered on the top of the Clay unit in several areas. Residual wastes e R
_ assocrated with the former lagoon include the sludge and viscous oils in -
 the oval shaped lagoon. The sludge is typxcally black and viscous, witha |
~ significant solids content. The oils, where observed, appear as free-phase .
~ liquids or DNAPL. Both the eastern and the western portion of the former '
la goon were constructed adjacent to areas of coarse fill matenal |

| »3.4.1'. B l_ChemzcalCamposztwn -

'I'he sludge matenals have settled from the efﬂuent dlscharged to the '
“lagoon, and pnmanly consist of naphthalene-polymenc materials. The -

. chemical composition of the sludge has been identified from the analyses
of four sludge samples collected as part of the RL. These analytical data -
are presented in the May 1993 Draft RI Report. The most common VOCs -
‘present within the la goon sludges include ethylbenzene, methylene

- chloride, and toluene. The most common SVOCs present within the

- lagoon sludges include 2,4-dimethyphenol, naphthalene, acenaphthene, .
" phenol, fluorene, and phenanthrene Other compounds may also be

o present in the lagoons, .

~ Analytical data for DNAPL samples col]ected dunng preparanon of the
FRI Work Plan are presented on Table 2-2 above. As reported on Table 2- L
2, the DNAPL samples collected at the Site have specific gravities between .
1.33 and 1.38, and are therefore heavier than water. In addition, the IR
chemical composrtlo_n of the sludge includes individual chemical .-
“.compounds that typically behave as DNAPLs such as naphthalene and
. chlorinated benzenes. Although the DNAPL chemical composition .
reflects compounds typxcally associated with the lagoon sludges, some of
the constituents detected in the MW-8L DNAPL sample (e.g., - v
' tnchloroethylene and tetrachloroethylene) are not related to anyof the =
documented site activities, and an off-site source of these contarmnants is "
- suspected ' : : o :

342 - - Lateral E.ftent

i-.Durmg the FRI sorl bormg program no sludges or viscous 01ls were
observed in the coarse upper fill materials around the lagoon. However, .
elevated OVA readings of samples obtained from the fill just above the -
peat/ meadow mat revealed potential retention of viscous oils in the
~ interstitial pore spaces of the fill material. This retention may be occurnng
: due to the reduced permeablhty of the peat layer whrch underhes the fill -
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35.2

B matenal Although not unpermeable, the peat/ meadow mat will reduce
the flow of these more viscous-materials. Based on these observahons, it’

’ ~ extent of the lagoon above the ﬁll/ peat umt
A review of the mformahon from dnlhng logs, soil bonngs, V

* - at the base of the sand/ top of the Clay unit. In. parhcular, DNAPL was s
encountered during the FRI in borings SB-2, SB-3, SB4, SB-10, and SB-11,

" SB-7 and SB-9. In addition, DNAPL was detected during the FRI in'some

- .of the existing monitoring wells as presented on Table 3-2. It is hkely tha
the oils physically migrated from the lagoon either directly to the Lowe

. Sand unit or through the meadow mat before or after migration along the’

" - _surface of the meadow mat unit. The Clay unit appears to have prevented
. any further vertical migration of the oils. The oils pool on top of the clay.

: - through the Lower Sand unit. Free product was not observed in FRI soil
3 bonngs SB-l SB-5, SB—6 SB 8, SB-12 SB-13 or SB—14 '

ANALYTICAL DATA.PRESENTATION'

Intfo'dyction n

‘appears that these viscous oils extend beyond the maximum honzontal

monitoring wells indicates that the viscous oils are present as a free-phase '

and an oily sheen was observed slightly above the Clay unit in bonngs

at low spots, and/or migrate horizontally along the top of the clay .

- "Comprehenswe'laboratorf analytical data tables for all media Sampled 5 ,Q : _‘ o

during the FRI are presented in Attachment 4 to this report, and grain size - P
analysis curves for the sediment 'samples are presented in Attachment 5. -

'Detailed data tables comparing analytical results to potentially apphcable:% o e e AR
 NJDEP cdleanup criteria are presénted in Attachment 6, with relevant .

results summarized and discussed later in this Section. Full data’™

" deliverables for the FRI analytical results are presented in Attachment 7 ' TR .
’whlch is bound separately ' : : : SRR

 The dlSCUSSlOI'l and presentabon of analyhcal data in thls section does not}: .

include an assessment of the significance of the compound concentratlons ©
detected relative to potential impacts'to human health and the

© environment. A qualitative risk assessment was ‘completed to accomphsh |
tlus ob;echve, and is. 1ncluded asa section in the PRAP S

E Sozl Quahty

,'As d1scussed earlier, soil samples were collected from selected soil bonngs
' completed within the lagoon area based on field screening results. One
~ sample from the upper Fill/Peat unit and seven samples of the Lower .
~Sand/Clay unit interface were submitted for analysis. The soil boring

locations are shown on Figure 2-1, and the laboratory data tables are -

' presented in Attaclu-nent 4. A detaﬂed presentanon of the soil samplmg.

e 26
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"“_-Table 3-2 . ' - L o
Summary of FRI DNAPL Measurements S

B ‘Standard Chlorine Chem:cal Company

*-Kearny, New Jersey Facility

© WellNo. .  Date ‘pDNAPL | Approx. Depth Well is Set - |
e : - Thickness (ft)**| . into Confining__Clqy (17}

pzap. | Crmspee 0 120 ). oL - e
CmweL . | o7isfee 226 | 24 o} -
MW-2L - | 7715796 C 13 | 21
Cmwest | o7sree . e [0 1S
MW-uL | 7/18/9% - 0% | 15,
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' 'results in companson to the N]DEP Soﬂ Cleanup Cntena is presented i
Attachment 6 (Table 6A), with a summary of the detected compounds*
; presented on. Table 33.-

- As can be seen from Table 3- 3 VOCs and SVOCs were detected in th
- _Lower Sand unit just above the clay, with significantly | lower -

| " The site-related compounds that were detected at concentrations
exceeding the NJDEP soil cleanup criteria include 1,2,4- tnchlorobenzene,
1,4-dichlorobenzene, and naphthalene. The relanvely high concentratic

'-In regards to the la goon area boundary, the northern-most sample, SB-
‘exceeded the residential cleanup criteria for naphthalene, butno- -
-compounds exceeded the non—resxdentxal criteria: The other lagoon area
" boundary samples, SB-1 and SB-14, did not contain any constltuents m
' excess of the NJDEP Soﬂ Cleanup Cntena ( ,

concentrations detected in the surface sample collected from the Flll um

detected in soil borings SB-3, 5B-4, SB-9 and SB-10R are potentral

mdlcatxons of DNAPL presence L _ e

Tetrachloroethylene, wluch was detected ina previous DNAPL sample
collected from near the northern Site boundary and believed to be a result
of off-site influences from the adjacent Maxus Energy site, was detected at
a concentration in excess of the NJDEP Soil Cleanup Criteria at. SB-9. " i

- Because SB-9 is close to the northern property boundary, and because tlusv R T
- compound is not believed to be site-related, it is again suspectedto be a - e e
~ result of off-site impacts. It should also be noted that this compound was s e
- not detected in the surface soil sample collected from SB- 9 suggestmg

Subsurface mxgrauon from off—srte to t.he north S -

'Ground Water Qualzty

Although ground water quality was not sampled durin‘g the FRI _activi-ties,' o
a brief discussion of ground watér quality in the lagoon area is presented’. ..

to support the development of a proposed remedial action plan.. A S
- sumunary of the ground water quahty data from the Phases I and II of the

RI as compared to the NJDEP Ground Water Quahty Standards for Class o

-~ TA aquifers is presented in Attachment 6 (Table 6B). A more detailed
- discussion of ground water sampling and ground water quality. i m the -
B ,la goon area is presented in the May 1993 Draft RI Report ' o

e A]though nelther the Fxll/Peat urut ground water nor the Lower Sand umt »

ground water is used as a‘source of drinking water at the site, N]DEP Cround
Water Quality Standards for Class IIA aquifers was used for initial screening of -

| _data. As can be seen from the data presented in Attachment 6, a number of site-
 related compounds were detected in both the shallow and deeper ground water

zones. Non-site-related compounds such as trichloroethylene and.

- ' tetrachloroethylene were also detected in wells along the northern property
'_boundary, mdlcanng a potenual off-s:te source.. ; ,
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Table3-3 - L . : : ' S S -
Summary of FRI Soil Sample Results o i . C . .
" Standard Chiorine Chemics! Company P ’ :
. Kearmy, New Jersey Facility . : ' .
Sample ID oo . . - NIDEPSell - YT : sB04 . s80% ‘ssoy I Lo R . L A : o B
Assmpte Deprhera Cleanup Celtirts Trass Y s | cisss | nesae : ' e o o o
LbiDe - Resldentlal | NonRes - prRis3 - | . mRine . BRISIO BRism | - BRI
Ssmple Date . " Direct Diret | . - wsme 1296 - smee : (1,37 TR .0 . ' - : . .
Ssple Tme - - Contact Contact Coams s - s ] s 1000 e ' : o
Matrix: . R [ son solt Solt T Selt st - |-, I - LT
Unie ©© .. DT B pwis whe | . eehs ‘nag : o ' R
; fParameter - . s -t S . : o ¢ - A
VOC's (ngikg) . . , - . . g B g . - . B C N ‘ .
[1:23-Techlorobenzeme NA NA LTO00 | 1000000 326 asoe e S S L Co - g
124 Trichlorobenrene 8000 1,200000 . [ 6 S40000 1. - |TAIO000 nr 203 | 180000 - s oo C . LT 2 '
124 Trimethylbenzene | "NA* . AL [T } L o : -zlsmm. L o o
1.2Dichlorobenzene 5100000 10000000 | 1080000 - | 1310000 sssBMDL | soso00 21 - | : C '
13:Dichlorobenzene. - | $:100000 ‘10,000000 | - 1,700,000 “aoodmoL | - 32BmDL | 20000 . | se9 - ST
1,4-Dichlorobenzene : $70.000 - 10000000 | 94630000 - - | emow .- | ssempL | 270000 s - S S
Aectone . 1,000,000 1,000,000 e T : i N - :
Butyibenrene ) A s Na : - " 57,800 BMDL : Cos Soe . o
Chloroberuene: . 37000 . 680,000 ST P e 42,600 BMDL. 349 BMDL
THcNoroethylene - - 2,000 54,000 . _sseMDL .| . . o o g : PP .
SVOCH (yigy . C ' o S A A A N S :
[Nophthatene & . 20000 4200000 | -4pt0pod: Pl dddoped.. . ] T e - 1 wmooo . L2 T e : -‘
Tetrachoroethylene - 400 - e000- | : - ' - . 56,900 BMDL . R : . : Lo e .
Simple 1D ‘ _NJDEP Soll — soor SBR[ . sBol o i . S E . -
Sample Depth () Cleanup Celterha B LY XTI R TRTY I BREERTYETY . e ) . ' ' - .
LbIDE | . | Restdential T NonRes |/ BR1s22 U [ . BRIs0 | BRI T i S A - S ) S0 . RS .
|sampte Date - Ditedt Direct” oanens 0411696 Lo losnems i . S AN : T B N R o . .:
Sample Time Contact .| Contact | oL ' . - e - T . : ' . T " AR R
Mawlx . T ) T : S Tsell . oSelt. osf o Selt . o R R S I ‘
Unlte - - _ o owexs - e [ weke | mes IR o T s o T ’ e Lo
Parsmeter - ) . L " S s -, : . o : ' ’ P o e, ‘ I o \ E
VOC's (urfkg) ' - 1 o ' IR R L ' TR T P
1.23-TricNorcbenzene . NA - NATC " S 7Y B o o . : . . . S
12.4-TricNorobenzene 68000 ' 1,200000 o 2390000 - T 2BMDL . -
1.24-Trimethybenzene’ CNATT TNA ess00 . - 60,200 BMDL. : B -
"|1.2-Dichlorobenzene - - | 5,100000 10,000,000 o 23200 s R
“|135-Trimethylbenzene ©ONA NAL 23,900 BMDL- | ° RN B
1.3-Dichlorobenzene | stoopo0 10000000 [ . - ) ss7o0 o | 0 a8
|lD|ch|ovoba\une ||+ [§70.000, . * 10,000,000 - ) 1,160,000 . 8. .
TmepXylenes . - 410000 ° 1,000000 | - 44300 BMOL R P
o Xylene 410000 - 1,000000 | 18,300 BMDL . : '
SVOC's (uglkg) - B . ’ ) o . " ]
[Nsphthatene _ | 720000 4200000 | 18000 0 . fsmom0. - - |
Notes: ) ’ ‘ ‘ T el

Values that are shaded sre lbme lhc NIDEP Soll Clamup Cr“erh for Residentlal Direct Conud limlllllovu . N

anua Butaretn bold lullu. shaded and boxed are above the N)DEl' Soll Clunup Cl'lledl for lndumhl D|n<! Cenlm umum
" BMDL » Concentration detected below method detection llmll - . .

NA = No standard svailable.

T
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The pnmary site- related compounds detected in excess s of the NJ DEP standards
~ include 1,2,4-trichlorobenzene, dichlorobenzene, berizene, xylenes,
- chlorobenzene, lead, and chromium. Exceedances: were observed in bot.h the |
: f_shallow and:deeper ground water flow zones. ' : :

v' Surface Water and Sedtment Quahty

Surface water and sedlment quahty for the Hackensack Rlver has been o

evaluated by means of samples collected ad]acent to the upstream and

~ downstream surface water discharge points (i.e., the north and south
. outfalls, respectively), and a location adjacent to the lagoon area. The
~ northern outfall discharge was also sampled : -

_ Sedzment Samples

' The FRI sedlment samphng locatrons are presented on Fxgure 2-1.. 'I'he

laboratory analytical data for the Hackensack River and North Outfall

g . sediment samples are presented in Attachment 4. A detailed presentahon
“of the sediment analytical data is presented in Attachment 6 (Table 6C), - L
with a summary presented on Table 3-4. A summary of Hackensack Rrver T

sediment samples collected by others during investigation of the adjacent - . .

Maxus Energy site is presented on Table 3-5. The grain size drstnbutron
- curves for the sediment samples are presented in Attac_lxment 5.

Results of the grain size analysi_s ind_lcate the Hackensack Creek sediment

~‘samples to be mainly silt with varying percentages of fine sand. However;

. the sarnples obtained near the outfalls consisted prunan.ly of finesand
*-with varying amounts of silt. This is to be expected as the finer fraction |

- will tend to remain in suspension and settle slightly farther from the -
“discharge. pomt than the coarser sandy sedlments '

o 'Sedzment Quahty_ _

. VOCs were detected at each of the sediment sampling locations at -

relatively low concentrations as shown on Table 3-4. The highest

. concentrations were detected just downstream of the North Outfall (see - -
"' Table 3-5), with concentrations decreasmg in a downstream direction from. ’
 the North Outfall. Discharge/ Joading from the former lagoon area via-the
. shallow ground water table is unlikely based on the ground water- flow - .
~contours. In addition, if discharge from the former lagoon were occurring, - -
 sediment quality would likely be worse closer to the shoreline. However,
- sediment quality actually improves closer to the shoreline, whereas, the -
~ opposite occurs (i.e., ‘see the ‘A’ Senes results and t.he results from the

Maxus Energy study).

| In the absence of off1c1al sednnent quahty standards in New ]ersey,

various screening levels from other sources were compared to the

- sedunent sample results as presented on Tables 3-4and 3 S In general

| ERM,INC. . ) I S 28
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Summary ofFRI Sediment Sample Results o : - - B ' o
Standard Chlorine Chemical Company ' ' o 3 n
Kearny, New Jersey Facility. -

SamplélD ~ - . 7 7T SED-BI SED-B2 -SED-B3 | SED-Al "SED-A4- | SED-A2: | °SED-A3- |  SEDCI
Lab1D#. o .~ |Screening Guidelines*t| ~ ‘BRI933 . DRI9}M4 - BRI935 - | BRI936 .| BRI937. | DRI938 | . BRI939 . BRI940 -
SampleDate - | . © .| 'osr28/96 | 8/29/9 " 8/29/96 8/29/9 | 08/28/96 | -08/28/96 - | 08/28/9° 08/28/96 -
Matrix . - o . Sediment . - v‘Sediment _ Sediment ~Sediment _ Sediment |- - Sediment Sediment - Sediment Sedin‘\enl':,
Units - -~ . . Hgkg | mekg Cmekg | mgkg . | . pgks - gfkg ©omgkg | pekg Hg/kg

Parameter

IVOC's (uglkg) . L . i _ o 1. . o - _ »
[1.23-Trichlorobenzene - T o R ST " naempoL| 187
1,2,4-Trichlorobenzene . . | - . . <. [ = _ - - AT I | 40s 611
124-Trimethylbenzene: - |~ . . | ol e e C 451BMDL | 404 .
1,2-Dichlorobenzene o R 478BMDL | 195BMDL | . ' 419BMDL-| 767BMDL | 160 - - T
13-Dichlorobenzene - . -, | 4esBMDL | 1.62BMDL S 187 . ns 145 | 696 - | - 91 - .
. {1.4-Dichlorobenzene . oTnee '10.80 BMDL 373BMDL | 2.03 BMDL 454 291 [ 2 aiin ] 0160 s 617 BMDL
‘[Benzene .- - - | . IR S . _ R 4685MDL .
. Butylbenzene . I i - RS B o AU ' ) N L © 652 BMDL- . o b
- [cnlorobenzene - .. AR N R ‘ S 336 112 BMDL - '

- Cumene o T ' '7 ) o o ' ) ’ = . a N e T . 552 BMDL  17.3
‘[Ethylbenzene .. . . . . 10‘ K - IR T R ' S o 157 R S
Melhylenechlonde B R e 1. - | 683BMDL -~ | 93apMpL | 99BMDL| 87 . - -|
Toluene o . : . : - o . S S 3 . L - N . 2.64 BMDL - B S
m+p-Xylenes - - o B a0 - . | R R o ' S e ' 779 BMDL
p-Cymene © " I T Y o IR ] C . 791BMDL | 428.
SVOC's (ughkg) - . D o A T R I L IR R SRR
sec-Butylbenzene .- - - o : S : - o I J184BMDL | - l

|Naphthalene __30/2100t | 357.OMDL | " 688 BMDL | 0744BMDL | 258 BMDL | 4.62BMDL | 335 g 37

Notes:
.ND = Not detected.
-~ BMDL = Concentralion detected below melhod deledion limll
Shaded values are above the sediment standard listed. - : i
-Standard obtained from the Region Il ‘BTAG Screening Levels chart {8-9-95) ; ' " L e
: 1' Standard’ obtained from the National Oceanicand Atmospherlc Admlnistranon 'l'echnical Memorandum NOS OMA 52 (ER-




Table 3-5

. fSummnry of Sed:ment Sample Results Collected for Mnxus Property Inmshgnhon
Stondard Chlorine Chemical Company -

ND .= Not detected.

BMDL = Concentration delcclcd below me!hod de!ectlon Iimi! =

-Values that are in bold italics and shaded ar¢ above the listed guideline.

" *.Standard obtained from the chion 1 BTAG Screenlng Levels chart (&9-95)
t - Standard obtalned from the National Oceanlic and Atmospheric Admlnlsmllon
Technical Memorandum NOS OMA 52 (ER-LI ER-M Concenmllon)

‘Kearny, New [ersey Facility . .
Sample ID o SED-126A SED-1268 SED-126C
: o Sediment . a )
Lab 1D# : ", |Screening'Guidelines*d - . - ) .
Sample Date S S ~9/23/92 9/23/92 - 9/23/92 -
Matrix Sediment. Sediment Sediment. Sediment
Unlts ug/kg pe/kg Hekg nghkg -
|Parameter- - ' .
. JvOC’s ; -
~{1,3-Dichlorobenzene - - 650 290,000
_|1.4-Dichlorobenzene - 110¢- 1,000 360,000
1,2-Dichlorobenzene - 35 R 280,000
1,2,4-Trichlorobenzene - 270 1,200,000
SVOC's - - . B o
Naphthalene 340/2100¢ . 480 : 7,600 170,000
2-Methyl-napthalene - .
. JAcenaphthylene 44
JAcenaphthene 16°* :
Phenanthrene 22571380+ 7620 i)t
. |Anthracene - 85/960t . ) -
Fluoranthene - . .- 2,500 35,000
Pyrene . v 350/2200t o0 2,200 0 | K
Benzo{a)-anthracene . 230/1600¢ 1,500 ¢ 00 |otea ]
bls(2-Ethylhexyl)-phthalate . 10,000 15,000- :
Chrysene . B 1,300 . :
Benzdb)—ﬂuoranthene . 1,800 19,000
Benzo(k)-fluoranthene - 810 - :
Benzofa)-pyrene o 400/2500+ 1,400 - 17,000
Indeno(1,2,3-0d)-pyrene - 540 56,000.

. |Benzo(ghi)-perylene - - 480. _ 4500 - )
“|LL1-Trichloroetharie - : S 3%
Benzene ! - - 410 Lt

Chlorobenzene - . 120,000 -
Pesticides/PCBs : - )

4,4-DDE ) - 22 12
4,4-0D0D 16 [
. |gamra-Chlordane - 5
-|Aroclor-1254 - : - 210
" Notes:
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‘the results of the samples collected during the FRI contained only loy
" . levels of constituents, although some of the more conservatwe screemn
' 'levels were exceeded in a few mstances ‘ ‘

" Surface Water Samples
The laboratory analytical data for the Hackensack River and North Outfall

Attachment 6 (T able 6D), thh a summary presented on Table 3-6
. :Surface Water Qualzty

'As canbe seen from Table 3-6, only very low level concentratrons of a few
~Organic ¢ constituents were detected in the FRI surface water samples:- The

. highest detected concentrations were found in sample SW-3 which was
- obtained from the north stormwater pipe outfall. ERM believes that th

. levels obtained from the stormwater pipe are indicative of the shallow .

_ Fill/Peat ground water unit discharging to the pipeline, and/or mﬂuences F
‘from 1mpacted surface water runoff entenng the pipeline. S

| vTo provrde for uuhal screening of the surface water quality, the ’r'esults
- were compared to the NJDEP Surface Water Quaht‘y Standards for the -

- o constituents were deétected in excess of the applicable standards. The .
.low level detections in surface water sarnples from the river confirm that -

The locahons of the surface water samples are presented on Fxgure 2

surface water samples are presented in Attachment 4. A detailed
presentatxon of the surface water ‘analytical data is presented in

section of the Hackensack River in question. As can be seeri on Table 3-6,

very little, if any, hydraulic connection and discharge of ground water to . -

B the Hackensack River occurs. The low level detections further indicate
- that the conshtuents detected in the stream sediments are adsorbed to the

organic sedrments and are not resultmg in surface water quahty
degradatlon :

| I-‘ATEAND TRANSPORT
b, Waste Materzals

The dehneahon of waste matenals was completed in the eastem portlor\ of '
S the Site i in the lagoon area. - :

- Sources"" .

' ‘A“T;‘Waste matenals assocrated with the former lagoon mclude
K | Slud ges and oils wrthm the. current extent of the lagoon, and

e ‘ MJgrated oils and DNAPLs found outsrde the max1mum extent of the

lagoon

ERMINC. oS o - 29 - '.sccc-wosmm-n)wm




: Tablc3 6 : '
~ Summary ofFRI Surface Water Samplc Results

Standard Chlorine Chemical Company

,Kearny, New Jersey Facility -

o

~ {SampleID.

'NJDEP Surface Water .

EB-1

'BMDL = Concentratlon detected below o
’ - method détection limit. '

NA = Np standard available,

SW-3. SW-2 2 TBA - SW-1 - SW-4
, . -Quality Standards - . o S S o .
|Lab 1D# SE" Classification | - BRI941 - |  BRI942 BRI943 - BRI945 BRIS47 - BRI948
- |Sample Date ) .| 08/28/96 - 08/28/96 08/28/96 |. 08/28/96 | 08/28/96° | 08/28/96
[Matrix " . Surface Water - . Water " Water Water. - Water . “Water - Water
- |units gL e/l gL mglL T g/l ng/t
Parameter . . oo .
vOoC'’s . o
1, 24~Tnch|orobenzene . © 123, o , N . - .| .163BMDL .
11,2-Dichlorobenzene 16,500 6130 143 BMDL 157 BMDL | ‘314BMDL | -
1,3-Dichlorobenzene 22,000 . "456BMDL | . T R
*|1,4-Dichlorobenzene - 3,139 637 ~121BMDL |- * 1.47 BMDL 1.8 BMDL
~ |Chlorobenzene 21,000 '252BMDL | - : IR
|svocs ' : : '
Napmhsleﬁe . NA - 3.15 BMDL
Notes
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- Fate and Transport via Wastes |

: The oils and DNAPLs outside of the lagoon have mJgrated through the . LA
. coarse fill material, and have made their way to the top of the Clay unit in L
- portions of the lagoon area. Similar materials are expected to be present -

~ontop of the meadow mat-unit in some locations. DNAPLs may also

‘mi g-rate via gravity flow to the structurally low areas on top of the Clay
“unit. It should be noted that sludge/oil has not been physically observed .

in the Clay. Residual DNAPLs sludges present potential continuing .

. sources of chssolved—phase chemical compounds to ground water.in the
- Fill/ Peat unit and the Lower Sand unit. :
AV‘Ground Water S : }' ‘ : o of .

o .Prev1ous analyncal data from the RI mdlcate that posmvely 1dentxﬁed S
~ ‘compounds in the Fill/Peat unit ground water primarily indude VOCs .+~
-and SVOCs. The hxghest detections in the Fill/ Peat init ground water

occur in the interior poruon of the Site (i.e., near the lagoon) and m o

o E structurally low areas. on top of the Clay umt
: Sources

o “Probable sources of the VOCs and SVOCs include the sludges and viscous
oils and sludges associated with the lagoon. . These matenals could act as a

continuing source of dlssolved-phase constituents. Analyhcal data also

' ‘'suggests that in some areas, DNAPL compounds could be a source of the |
o cherrucal compounds in ground water. - :

A source of some VOCs detected in the Lower Sand unit (i.e., ,

itetrachloroethene and tnchloroethene) is not believed tc be present on site.

There is some-indication that t.hese compounds may be rrugratmg onto the

8 - Site from the north.
~ Fateand Transport via Ground Water " "

' The most s:gmﬁcant rrugratxon pathways for ground water thhm the ,
- Fill / Peat unit are vertical migration downward into the Lower Sand urut

as dissolved-phase flow, and ground water discharges by means of

R - horizontal flow to the drainage ditch along the southern property -

boundary, and to the stormwater dramage pipe along the northem

: '_'_"property boundary

_ : "The pnmary mJg'rahon pathway for constituents in the Lower Sarid is
" horizontally to the south with a fractional component to the north and - .
- east. Ground water from the Lower Sand unit has a hrruted dlscharge to -

Hackensack Rlver

ERM,INC. S o 30 S SCCC-L7905.07.011/10/97
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'Sedtment

', _’Analyhcal data 1nd1cate that posmvely 1dennf1ed compounds in the
: Hackensack River sedlment mclude some sxte-related SVOCS :

fu Sourc_es‘ -

~away from the river bank, indicating that sediment dep051t10n from the

" Most of the contaminant mass in sedxment is found in the sedunents thh

o 'along the bank of the Hackensack R1ver

‘Fate and Transport vig: Sedzment

Overburden ground water on and downgradlent of the Sxte is not used ‘fo
drinking water, with the pnmary receptor of potenhal concem bemg th‘
Hackensack River. -

The highest detechons in sediment occur downstream of the North
Qutfall, with concentrations decreasing in a downstream diréction awa
_from the North Outfall. Constituent concentrations generally increase:;

North Outfall is a likely source, as.opposed to migration from the bank, i

the higher silt fraction. Any waste and DNAPL that may be present along’
the eastern property boundary is likely largely stabthzed by the np-rap o

<.

" The sednnent isa potenhal but unhkely source of contmumg contammant e T
" migration. The surface water quality results indicate that sediments do o R
" not have an adverse impact on surface water quality. Inaddition,itis’ = © o
. unlikely that the sediment can be redistributed by the Hackensack Rwer l‘, R
" Flow velocities sufficient to erode sediments likely do not occur due to- the ce
' relatively.low vertical fall and flow conditions at this point in the river -~

that is tidally influenced, and actua]ly changes direction at certain hmes

This section of the Hackensack River is likely a deposmonal area where. -
sediments accumulate. If the source of chemical compounds is ehmmated :
- natural sediments and sediments that dtscharge through the drainage .~

ways such as the north stormwater pipe and south drainage ditch will* - -
continue to be deposited over and cover impacted sediments. The organic’.
conipou'n'ds sorbed onto organic sediments will likely remain immobile. "

* Surface I‘Vater " )

Low level estunated concentrahons of SVOCs were detected in surface
water samples obtained from the North Outfall. Only very low level ,
estimated concentrations of SVOCs were detected in the Hackensack RIVEI' L

' ‘surface water samples
Sourcés

“The pnmary source of the 1dent1f1ed compounds in the surface water is-.

stormwater runoff and possibly ground water discharge to the north

-u‘ut:_x'c._v L . o 31
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stormwater prpe and the. southern drainage drtch Impacted creek
‘sediments are not a likely source., The low level detections in surface
water indicate that the Site has only minor impacts to the Hackensack -
~ River and that ground water discharge from the Lower Sand unit to the
river is limited. In addition, the constituents detected in sediment are -
- likely sorbed onto the organic material and are not readily soluble to -
. surface water. Concentrations in surface'water are well below the .
e _applicable NIDEP Surface Water Quahty Standards ' '

. 3642 Fateand Transport via Surface Water o

' Grven the low level detechons in surface water, the hmrted source areas toﬁ; N
the nver, and the mdustnahzed nature of this area, fate and transport via:
surface water will not significantly impact downstream receptors orbe
~distinguishable from the 1rnpacts of other mdustnal facﬂmes located along'
S theHackensacerver | e
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CONCLUSIONS

o The focused remedial investi gatrons at the SCCC Site have resulted in the
- collection of sufficient data to formulate an accurate and thorough

' composition of residual waste materials; the geology and dynarrucs of the
" hydrogeologic system including local tidal influences and surface

. water/ground water interactions; the extent of chemical compounds
ground water, surface water and sediment; and the fate and transport
:mechamsrns of chenucal constrtuents :

- .GEOLOGY
e The geology under]ymg the Srte consrsts of the: surﬁcral Fill, the

understandmg of the former lagoon areas including: the extent an

Peat/Meadow Mat unit, the Holocene Age Sand unit, and the -
underlying Pleistocene Age varved clay. Fill material and the ™"
Peat/Meadow Mat is present across the Site. The Holocene sand is:
~ largely confined by the Clay unit and consists of sand with
- discontinuous silt lenses. The Clay, unit is regionally present in the SR
- Hackensack River Valley and underlies the Site. e el

e Thereisno breach or excavation into or through the clay underlyxng o
_ - the lagoon area. The forrner lagoon hes wrthm or on top of the R e
- Fill/Peat unit. : DRI S

s No sludge or stauung was observed in samples obtamed from the top

. of the Clay, which indicates that the clay provides a natural barner
_and effectrvely luruts the nugrahon of oxls/ DNAPL matenals

g .“'HYDROGEOLOGY

e Ground water within the Fﬂl / Peat unit is charactenzed asa Iocal ﬂow

- systern which has formed as a result of the discharge boundary .
- conditions on three sides of the Site.- Ground water elevations in tlus
. unit decrease to the north, west and south away from the central
. portion of the lagoon area. A 'slight decrease is observed to the east
- however, it appears that embankment materials along the river bank -
are unpedlng flow in that direction. This suggests that ground water
flows radially to'the north, west and south away from the water table'-
" highin the central 1 portion of the former lagoon area. o

e A ground water dlscharge appears evident at the northeast and

southwest boundaries of the site within the Fill/ Peat unit. This'
suggests that the peripheral surface drainage units (i.e., the north

I ~ stormsewer pipe and the southern drainage ditch) act as discharge

points for the Fill/ Peat unit. grOund ‘water toa greater extent than the ) |
river. : : .

- ERMING. o - SR .33
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e One component of ground water ﬂow in the Flll/Peat unit is |

-vertically downward through the underlyxng Peat/ Meadow Mat umt

* The vertical component of flow in the Fill/Peat unit is somewhat -
limited by.the estimated Jow hydraulic conductivity of the

- peat/meadow mat. Some limited seeps were observed within the'-
Fill/Peat unit along the southern penmeter of the Site at the dramage
ditch, and the existing north stormwater pipe appears to be actingas -

]

a preferenhal flow path indicating a horizontal component of flow.

. The primary componerits of ground water flow in the Lower Sand -

unit are horizontally to the south and east. A ground water mourid is
. presentin the northwestem porhon of the former lagoon area. This
- ground water intrusion is present in a northwest to southeast -
orientation with ground water flow moving radially to the east and -
south from the intrusion. Theseé ground water conditions are 1denhca1
_ to the ground water contours developed during the Rland .
- preparation of the FRI Work Plan. Honzontal gradrents are low and
- range from 0.008 to 0.003. ' : :

e Tidally influenced ground water ﬂuctuahons were not observed in

the surficial Fill/Peat unit momtonng wells. This lack of tidal .
~ response indicates a very limited hydraulic ¢connection between the
- Fill/Peat unit and Hackensack River, as expected. Thete is a small
degree of ground water- dlscharge from the Fﬂl/ Peat unit to the
- Hackensack River. i

‘{v..

e Tidally influenced ground water ﬂuctuatxons were genera]ly not |

‘observed in most of the Lower Sand unit wells, except for momtonng
wells MW-8L and MW-9L which are immediately adjacent to the nver
(i-e., within 40 feet). -All other wells showed no response to the tidal -
fluctuation, therefore, the river tidal reach at this site is limited to only
‘the land-area unmedrately ad]acent to the river.

e Ifall recharge to the Fill/Peat and Lower Sand umt w.ere stopped by

~ ~means of a cap and vertical barrier, it is eshmated that gx‘ound water
- within these units will be isolated and ground water levels will drop, -
. thus. creating an inward hydraulic gradient which will limit potential - -
~ off-site migration of ground water.. This i is supported by the hnuted :
tidal mﬂuence of the Hackensack Rwer ‘ ‘

- DNAPL ISSIIES

" e Residual waste matenals consist of slud ge and viscous oils assocxated

~with sludge, and residual solids. The observed rrugranon of viscous
“oil'and sludge suggests that related compounds behave as DNAPL.
The oil and associated sludge pnmanly consist of the SVOCs 1,2 4-
trichlorobenzene, 1,2 dichlorobenzene and naphthalene These

o compounds may also behave asa DNAPL source. |
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| - former lagoon. Viscous oils have migrated from the former lagoon
-~ through coarse fill material (on top of the Peat/Meadow Mata
L Clay unit) pnmanly to the southwest and northeast

' _GROLIND WATER QUALHY

- S LIRFA CE WATERAND SEDIMENT QUALITY

'Compounds detected in the Fill/Peat unit and the Lower Sand unita
. concentrations indicative of DNAPL (concentrations above one

Sources of some chlonnated VOCs detected in the Lower Sand umt 5

" along the northern property boundary have not been identified in on:
site sources. The.concentrations and. distribution of these VOCs :
.| - within the Lower Sand unit mdlcate an off-site plume north=""*""
- northwest of the S1te thatiis rmgrahng along regmnal ﬂow paths to the'-
R south-southeast o . , . LRk

‘Residual waste matenals related to the former ]agoon is present
‘within the fill material in areas outside of the current extent of th

In genera] several VOCs and SVOCs exceeded the N]DEP Ground.
Water Quahty Standards for a- Class 1A aquer - :

percent of the solubility limit) include the SVOCs naphthalen :
trichlorobenzene, and dlchlorobenzene ’ .

o

The }ughest detecnons in the Hackensack Rrver sedunent occur in the

- - area where stormwater is discharged to the river from the north -
. stormwater pipe via the North Outfall (i.e., the area of the Maxus
. sediment sampling south of the north stormwater pipe).

X The majority of the contaminant mass appears to be hrmted to w1th1n
100 feet downstream of the north stormwater pipe drscharge point

(i-e., the approximate setthng pomt for suspended sohds) ad)acent to- o

- the former Jagoon area.

The low level detections in the Hackensack River surface water

“confirms the limited hydrauhc connechon and. drscharge of ground
~ water to theriver. . _ _

 The limited comp_ounds detected'in surface water samples were all L B |

well vbelow the 'applicable NJDEP Surface Water Quality Standards

 FATEAND TRANSPORT

Re51dual sludges/oils are hkely capable of bemg a contmumg source

" of organic compounds to ground water within the Fill/Peat unit-and.

Lower Sand unit. DNAPL in the form of residual sludges/oils has . - Lo
been found in association with the lagoon. Sludges /oils which have

K _xmgrated away from the lagoon represent potenual contaminant

. . 'sources.

" ERM.INC. .
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a7

e Wrthm the Flll/I’eat unit, ground water dlscharge by means of

“horizontal flow occurs to the drainage ditch along the southern g
property boundary, and to the stormwater pipe along the northern
- property boundary. A downward vertical gradiént also suggests
some downward component of flow to the Lower Sand unit.

i - . The primary migration pathway for conshtuents in'the Lower Sand

unit ground water is horizontally to the south. and east. .

o -Sludge/ oils along the bank of the Hackensack vaer are not hkely to
- .. be a source of impacts to the river sediment as the major loadxng to
the river apparently occurs via the northern stormwater pipe.
Hackensack River sediments are not a hkely source of contammahon
"'to surface water of downgradient sediments. Constituents in the
river sediment are sorbed onto the organic: sedrments and w111 likely
~ remain unmobxle -

¢ Giventhe mdustnahzed nature of the area, 1mpacts will hkely not be_.

~ distinguishable from the impacts. of other facilities located along the -
Hackensac_k River. _' '

’RECOMMENDATIONS |
* The focused remed1a1 mveshgahon activities at the SCCC Site have led to
‘an accurate and thorough understanding of the lagoon area in the eastem-_

_-portion of the Site. The lagoon area is considered to be the Site’s. pnmary _
- area of concern based on existing data. This cornprehensxve '

understanding is sufficient to support the development of an appropnate -

_remedial measure for the lagoon area. It is therefore recommended that
_the Focused Remedxal Inveshgahon (FRI) phase for the lagoon area be

terrmnated

© o ERMUING. o R T .36 o . SCCC-LTNSO70/10/5T
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N 300 Phillips Boulevard, Suite 200
S8 © | Ewing, New Jersey 08618

© . Mt Standard Chlorine ChemlcaICompany. Inc | WO#. 17905.03.01

oject: Focused Remednal Inveshgahon : . .
‘Date Started: - g/4g/9p + . |Date Completed:”  g/4g/9g | Screen: - - NA-

.LoggedBy:,F.'Nemec : Che;kquy: _ - |Pack S NA

DrilingCo.:  jop .- - |Driler g Berger - [Seak . a

Method:  Mud Rotary - |ESUPMeNt a1y ponable Rig |GOUt - NA
Boring Depth: - 4g #, o Ground Surface Elevauon482ﬂ Inner Casing: NA

Initial GW L‘ey'gl: 20# . |GW Level NA | Time/Date pp | Outer Casing/Stick Up:

‘el

Blow Count - ) o
: : Construcnon

Description

Recovery

Depth
. "'|Sample '.
Hesdspace

ppm
' thholqu'

o | T -1 ] |o2f- 06" -asphalt; 62 - gray medium
AR B N T S B ' . tocoarse angular gravel, some"
N ' . fine to coarse sand, moist.

2 |4 1222 o 2| [24ti.-  Black cinders, some fine to coarse | L e
1 - e ) . © . sand, some fine to coarse gravel ' SRR AR
' . wet lhroughout _— ( R S

a4~ |2 |2 1| Jasf-  ssmeasprevious,wet. . | Lo

lg — 4 | 22102 1| l|esf- - S'airheras_p're'vious with occasiorial |~ -~ 7 o
4 Lo ' wood pieces, wet. . A

: 4,433 | - 8-10 f.: " Dark brown organic clayey silt to | . o
- 1 . | t . - oft;Darkbrownmeadowmat, | - . - . |
.1.-. - b o o “wet from 9-101t. - ’ L '

10 6" | 4434 - 10-12 1. - Brownb'me,adowmatand-da‘rk L e
o - o gray organic clay, wet. - [ERET VR B

-

-
o~
. -
- i




ERM

300 Phillips Boulevard, Sulte 200
Ewing, Ngw Jersey 08618

Boring/Waell;

!- <t Standard Chlorine Chemical Company. he. - |WO¥ L7s0s.03.01 .

C8B1

roject: Focused Remedial Investlgatlon S - , L R
Date Stanted:  g/16/96 Date Completed:  g/1g/06 . |Screem:  NA % From: .- - -Tor
i e A A
VDr_lll_mg Co.: JCA Driller g Bergrer B - | Seak ‘ NA '“’-!:-'AFrOmi' S To:-
Method: MudRotary | PPNt ATV portable Rig [Sr0% . NA NN From: - - Tor
‘{Boring Depth:. 18 1. - -| Ground Surface Elevation:4 82'ﬂq Inner Casing: NA. ' e e
|'nitial GW Level: . o og GW-Level: Na|Time/Date pp|Outer Casing/Stick Up: . -
dEl. il ’ - T e
=1 > [n ge] 2 e o Well =0
'-‘5:.-_ é‘ S ,BI.OYV Co_un’ 18] 2 Description. Construction |-
o] & @ $ = ) et
ol o] 3 -
e | 10" '5.11'.?2.12 0[5 112:14 ﬂ - ‘Medium to dark gray fine to
- S BT j medium sand, fairly well _
- $ sorled, trace fine subangular
a i) gravel wet
o y L
. N E | ]
1141 - | 107 ] 10121318 O ] 14-16 ﬂ ‘Medium gray /fine to medlum sand,
- I . - grading finer with depth, trace fine
- ‘ subangular gravel wet. - o
lieH . jsf 6,7_,6.6 : ,‘ 0 16 18 ft. - Reddlsh -gray varved clayey silt, ‘ -
- : o ' : ‘- occasional lenses of hne sand .
. moist, stiff. - ‘ -
18— =
20— —
24 -




: _j,,F """+ 300 Phllips Boulevard, Suite 200 - , _ o L o
’ " Ewing, NewJersey 08618 - '~ 0oL L
T nt: Standard Chlorine Chemical Commpany, Inc.. | WO#: "L7905._0'3.01. .~ |Boring/Well:  gg 4 - o
'roject Focused Remedlal lnvesngahon ; A | T o E L
Date Started: ' g/5/96. Date Completed: *  g/eigg = | Screen: " NA- ' -Frorn.-” ‘ To:
Logged BY: F, Nemec - Checked By: - [Pack . From:  Jo: .
Drilling Co.: JCA o Diiller. . g Berger T |Seak . NA T ) v Fronﬁ- C Tor
Method:  Mud Rotary - [EQUPment  cpp truckRig (GO NAL. KK From: o
Boring Depth:  qgg - | Ground Surtace Elevation: 4 44 y1 InnerCasing: NA = : ' DA
| Initial GW Level: 4 g ff. . |GWlevel: pa|Time/Date pp) OuterCasing/Stick Up: "NA" ]
| =] 3 |[BlowCount | 2el 3 Description = . |~ Remarks - Well -
[ 5.-3, ) B8] £ i St U T : . Construction
o]l vl = |5} : : : : ~
0 | 10| 41089 |4 [o2ft.- Reddishbrownfinetomedum | . . .
R N SR B N - sand and clayey siltfil, =~ - -] - R
- B R 1 frequent rounded and angular | o4
i gravel, wetto 1.5ft.-1.5.2#t. | .~ ...
1 - . o . _ ‘Black medium to coarse sand o B ’ .T
_ 1 1 L I and cnnder fill, very m0|st 7
o . . o - e
4 | 127} 8,8,9,11 0] . [4-6ft.- Black clayey snlt 1|II some medium | i R
S R : ‘ T to coarse sand, lmle coarse. gravel ]
1 wet; sheen on soil.
lg—{ | 20" ) 4101132 | 12| . |6-8ft.- Same as previous, wood timber’ Y T
. L ' piece present attipof spoon (81t.).}. =~
8 | 04'.'. 3223 ot 8,'1.0“." N_o recovery; based on blow- - - L o T
i S / - - counts, probable meadow mat. | SR -
104 | 24 "/:,.B,é..f |2 10-121. - Dark brown and black meadow A R
4 1 1 R . . mat and organic silt, very moist R
N ST © towst 11.5-12 1. Light gray- |
] E , " brown fine sand, some silt, very - T
1 | ' . ) - moistto wet. : ]
1 L :
12— -

40




S 300 Philips Boulevard, Sute 200 < T L
] o Ewing, New Jersey 08618 . . - - - . " .. IR

M- Standard Chlorine Chemchl Company, Inc L W‘O*: 17905.03.01. = - |BoringWelk:

'°1°°t° Focused Remedxal avestigation . - ¢ Ve L
Jate Started:* - gr6/96 - ,DateCompleted . g/g/98 | Screem: :'.NA_”‘.

©09ged By: F Nemec ~ -~ [CheckedBy: =~ . [Pack  pp

')nlhng Co: "jcA .~ . |Driller .S:Borger‘ . ' .Soal: T ONALL
fethod:  Mud Rotary ~ |EQUPMONt  CME Truck Rig |OFOWt - NA .~
Joring _Depth. . 18ft. . ,’ Ground Surtace Elevarron&4‘136& Inner Casrng' NA -

nitial GW Level:" v4)_0 #, - |GW Level “NA Time/Date NA Outer Casmg/Snck Up

Well

Blow Count - Descripﬁbnf

Depth
Sample -

‘Construction”

, Rsoovery j

Headspece
ppm
4' th‘hology-

3

j2-1_4~ﬂ. - Lrght gray frne 1o medrum falrly

2~ | 14| 17182630 |
' : wellsoned sand trace silt, wet

-y .
%
-
- D S . R T ¢
. . : . N

4= 16" | 12,15,16,18 14-16ft. - Light gray same as previous -

' N - © withincreasing silt content = .~
"(30%by15.511). Sandis.. -
~ saturated with dark brown : s

. DNAPLfrom 15.5 161‘! :

'16-18\tt.-?.- ./Medrum brown gray clayey srtt/sllty
‘clay, occasional lenses of frne sand .
throughout morst

6e— | 16°] e.81012"

P

o
8- - y
- i A -
n :
- . : ’ -
., . -
| , : o L
K

- ' -

- =
x v
- i . . c -
\ s s -
; v
.
- . -
-
.5
\ . Sy
A -
- "
! -
ot

- . L a ‘..J
4— § —




300 Phrlhps Boulevard Suite 200
Ewmg, New Jersey 08618

:  Standard Chlorine Chemical Coripany, lnc ' ~ |WO# - 17905.03.01: | Boring/Well: ~ gp o
‘oject: Focused- Remedral Investigation - o e
ateStarted: "gr5/g5  |DateCompleted:  grjgg " |Screen: - Na - R Fomr 1o
9ged By: F. Nemec . ‘Checked By:” . S fPack T na T BREE Rrom -Td‘k
riling Co: jop Driller’ g Berger |seat - gA y B rom: . o
Shod]  Mud Rotary, . |ESUPTSRE  CME Truck Aig [GOW ~ NA. RN From:: 1o
oring Depth: ~ qgft, Ground,‘Suriace_ Elevation: 4 g3 ] Innerca'sing; NA: © - . : R -
\itial GW Level "4 oft,  |GW ’L‘ev,e,lz. ‘NA | Time/Date Quie'r'Casing/Stick Up: N‘Af

Blow Count

Depth
. |Sample E '
Re‘eeye_r'y

Heads p-_eo

ppm
.|Lithology

’ Des'éription_

L l"l'e'r_r_‘\a’rks'

wel

Construction | .7

'~ | 24" | 682,00

24" | 6,8,10,10

| 24| 3ese
| e 2ma

o4 | 2140

—

o - 2,222 :_ :
-4 ‘ B .
.{

lo2n.-

27| fean.
3 46t~

681~

8-10 fte

010 0.67 ft. Red-brown medium to
~ coarse sand, some silt, some fine.

to coarse angular gravel, wet.

' 0.67 013 f1. Black coarse sand

and cinders, very moist. 1.3102 "

“ft. Light gray- green silt, some llne
- sand, monst C

Gray green. and red fine to medlum
-sand, silt and fine rounded gravel
,hll moist, - -

.

- Dark gray- black fine to medlum A
o sand and crnder 1||l wet to 5.
.. 5-6 ft. Light gray- green snlt some

; hne sand morst :

'Brown meadow mat, moist. -

Same as previous, moist.: . . -

‘ %10 12 ft - Lrght gray frne sand some .

clayey silt, m0|st

o .NA';;-..,; |




3oo Phllhps Boulevard, Suite 200 B
Ewlng, New Jersey 08618-

; ;.“t ‘Standard'Chlonn'e Chemical Company, Inc. = |WO# 17905.03.01 - . - |BoringWell:  gp 4
. foject “Focused Remedial Investigation. , ' « s . ‘ o
Date Started: - . g/5/0g |Date Completed: -~ g/e)0g [Screen: . na BT From: To:
‘|Logged By: . Nemec < - [CheckedBy: . |Pack’ . NA '_ From: - To:
DilingCo: jca - |PW%E s orger |59 na BEBEE rom 7o
etk Mud Rotary [ ESPPEME_CME Truck Fig [O9%  NA NN From:  or
- | Boring Dgpth: 48 "_:' Ground Suriace Elevauon4 631t Inner Casing: NA- '+ - : Co . o ,
Initial GW Level: 4.0 #o GW Level NA | Time/Date N AOutarCasing/Stick Up: NA
al 3 | el 2 C L , . ‘Well
%. ,, g. =3 Blgw Coun 58 © Description S , Remarlfg _ Coristruction
Q [ [ 5 == N Lo , A e
0] il @ . _.|-
124 |16 | 16,20,16,19 15 ] 12- 14tt “Mediumbrownfinetomedium |- = NA
ﬂ - o ‘ - sand, trace silt, very moist o 1 >
o . wel, d:stmct odor IS L
. 14;_ ' 20" '13,16,‘1'8.20' 2 1"4-16'tt.'-'Med|um reddish- grayandbroWﬁ- R S | '
14 L ' - fine to medium sand, some silt, . ‘ o
saturated with DNAPL, grading to
T clayey silt by 15.5 ft., with frequent T
- o B¢ fine sand lenses, The lenses of R
4 . ' ' sand are black and saturated with : .
16d 1. I~ DNAPLWo18#. . - R
_ 20°1 12,13,15,19] 2 16-18 ft. - Medium gray clayey silsilty clay, |- L
' ' i =~ trace fine sand lenses, odor, but . . p ]
o no DNAPL observed. ' ' '
P14 1 | | -




TR

300 Phillips Boulevard, Suite 200
- Ewing, New Jersey 08618

r nt

{. M Standard Chloring Chemical Company, Inc.

WO#:  17905.03.01

Boring/Well: -

_roject: Focused Remedial Investigation

[Date Started: - g/12/06 Date Completed:  g;qp/gg - |Screen: ~ NA

" |Logged BY: F, Nemec | Checked By: Pack:- " NA
Drfllin_g Co.: -JCA_ L Driller: g éeréér Seal; ‘NA"

[Method: ™ Mud Rotary Equipment.  cME Truck Rig Gowt: NA

Boring Depth:

16 ft.

j 'Ground Surface Elevation:4 54 ft.

Inner Casing:* NA

[initial GW Levet 4 0 ft. | GW Level: A |Time/Date ] Outer Casing/Stck Up: A -
.ol @ . 4 . - - S o
sl = c e o - . ’ Well -} .
sl £] 8 quw ount i8] 2} Description . -Construction | -
0] wi . — :
0— 12° | 651315 .| 0 | 0-2ft.-  Medium gray-brown to reddish- B
- o brown to-black fine to coarse sand
- {ill, some fine rounded gravel,
] some silt, moist. '
]2~ | 20| s555 |o5| [|2-4t.- ° Mediumto dark reddish-brown and| -
S S BN ' gray fine to coarse sand, fine - -
- “rounded and angular gravel, some -
A silt, moist, wetat 4.0 ft. a
laH 24" _'2-.3_.5.6! |1 |a6t-  sameas previous, wet, -—
] 1
6 — 42112 ]6-8 ft.- . Dark brown meadow mat, some i
o] : Lo / - organic silt, moist. .. .
= -
8 — 14" 2.2.3.§ 8-10ft:- Same as above to 9.5 ft.; 9.5-10° —
- i - ~ - M. Olive-green fine sand, some -
i ‘sit,wet. |
104 116" | 5566 110-12 ft. - -Same as above to 11 ft.; 11~ -
- R R .+ . 121t Dark gray to black fine- 4
| to medium sand, little silt, ]
7 o - wet. ' : ' :
g 3 7
12— -

44




HN 300 Phillips Boulevard, Suite 200
H ’ Ewmg, New Jersey 08618

" Pagé 2'of _L 5

.r %t Standard Chlorine Chemical Company. Inc, -~ {WO# 17905.03.01 - Boring/Well: “ggq . .
Toject . Focused Remednal Investigation - .., | ¢ . oo ST
Date Started: - 8/12/96 _ Date Completed .8/'12/‘9‘6 ‘ 'Screen : NA’ - % F;roﬁi: ’ o 1
‘|Logged By: F. Nemec - Checked By: . =~ . .. Pack- ...NA' o __From: . Yor .
Dnlhng Col oA . R _Dpller s. Berger T |Seal T A ' Fron"\':' RS 5
Method: Mud Rotary = . Equipment. ' CME T"UCk Rig |Gow . NA ‘ N _From:_ e |
- | Boring Depth:: 16 #. ! Ground Surtace Elevauon4 20" InnerCasmg NA = _ , R
Initial GW.LeveI: 40ft.- |GWlLevel NA Time/Date ' OuterCasmg/Stlck Up;, - NA
@ s. ' L e & | - . . . : , o W l'll 5
= _éi : § _ | Blow Count gﬁ ;g ; Description R 1 Bemarks» o 4 Coﬁst‘:JCiiOth
D « ] : L = : . B .
(@] [72] II, X _,l L -
e | 10° [ Bo.d215 =112-141t. - Dark gray to black fine to medium { P -~ NA
-1 1 I _ sand, litle/some silt, wet, gradlng R A P
- ’ _’,,snmerwnh depth. 1. : R D
"14,‘j | 18 | Ba2.146 14-16ft.- Same asaboveto14.5M;145- |
.- ' - s : .~ 155 ft. Medium. brown fineto .- . Ce .
T4 medium sand, trace silt, wet, SRR
- saturated with DNAPL from 15- “ n
15.5#t.; 15.5-16 ft. Medium gray 4
1 g1 1 - silty clay wnh occasnonal fine sand o :
16 R ' 1 . - Isnses, wet. © R B e
118 —
o] 5 ) N
22— -
pa— _

45




35ee238t

| 300 Phillips Boulevard, Sulte 200,

Ewing, New Jersey 08618 -

.ERM'-

.- Standard Chlonne Chemical Company, Inc

O#  17905.03.01

 Toject: Focus

od Remedial Inveshgahon '

: Dater St.aﬂ_ed. 8/6/96’ Dval.e Co!np!eted: B8/6/96 Scyegn:._ NA'
Logged By: F.Nemec ~ ~ |CheckedBy: . .~ . fPack "~ p'
Driling Co.:  joA Driler: s Berger Seak . . ga ..
Method:  Mud Rotary =~ |EaUPment  cME Truck Rig. | Grout: NA -
Boring Depth: < 20 #, S Gr'oun‘d'Sur_iace Elevationg 40 Inner Casing: NA ’
Initial GW Level: 7.5 #. GW Level: \p | Time/Date pal Outer Casing/Stick Up:
2 g Blow Count | £¢ §; : .
= af 3 w Coun SEl S gt T N 1
5 E § ] 3e é ) Des;nptlon o " ~Construction |~ "
o | 20| 5766 |5 Jo2ft.- Medium todarkbrownfineto -
B PR PO - ~ coarse sand fill, some silt,
- some angular gravel, A
I occasional cinders. moist. . -
2 18 | 6,655 4| |2:4t:- Medium gray and green fnédiufn to|
- ' R 1 coarse sand and clayey'silt fill,
4 trace fine to coarse gravel ‘moist to
R very mmst
4 - 20" 3.3.9,3 N 4-6ft.- © Same as previdd{s. moist. g
lg — E é4-' 981012 | 5 6-8ft.- Same aé previous, wet at 7.5 ft. —
g |24 3343 |4 8-10ft.- Same as previous 10 9.5 ft. 9.5- —
R A A ;. © 10 1t. Dark brown-black meadow " [ -
- ‘mat and organic silt, moist.” o
- 4
104 1 10°| 3323, 10-12ft. - Dark brown-black meadow —
d ' ' : - mat and organic silt, moist. -

ey
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o . 300 Philips Boulevard, Sulte 200
5 . Ewing, New Jersey 08618, . )

ERM , T S Pagezof z """
ot Standard Chlorine Chemical Company, Inc.” |WO#: 17905.03.01 Boring/Well: . g5 -

' "°1°°t' Focused Remedial Investigation

Date Staried:  g/g/g6 - |Date Completed:  gjgj0g . |Screen: *  NA From: - To:
Logged By: F. Nemec . |CheckedBy: " . Pack  Np B rom o
Driling Co.: - yop =~ - [DileR s Berger - |Seat.. - na S Fom: . To:
Method: ~ Myd Rotary - Equipment:"; CME Truck Rig | Grout: 'NA_ : From: To:
- Boring Depth. 20 ft. -1 Ground Suriace Elevation: g 40 Inner Casnng NA. - - B
| Initial GW .l..evelz 751 GW Level NA | Time/Date ), OuterCasmg/Stlck Up: TOONA
g £l 8 l__E?Io?y Gount $8]. 8 Description - - Remarks Construction |
o] @D £ = . " » tan
Ofr»ni — v
124" 22" 1;4.3.8.9 3 3 1,2’-‘1'4'.ft. Mednum to light gray flnq sand ' . ‘ NAV :
- K N ‘ X _trace sm wet at 13ﬂ O -
14 |'16" | 17.26,29,21| 2 [:i7:]14-16 ft. - -Light giay, well sorted, fine to -
S~ " ‘ oo : - coarse sand, trace fine rounded -
d gravel trace silt, wet. -
,-‘14 . -'
16— g | 26.27.2021| 4 16:18 ft. - Light-gray fairly well sorted fine 1o _
~d . o o medium sand, little/some silt, o
_ ~grading finder with depth, wet. ]
18— 18" | 810912 |3 18-20 ft. - Light reddish-gray clayey silt, _
S : ' ' _-occa5|onal fine sand Ienses m0|st -d
N to’ very moist, :
20~ —
22 —
24— ’ |

47

CWell T




: 31 _? 300 Phillips Boulevard, Suite 200 . o o :
Ewing, New. Jersey 08618 -

ERM

HE " Standard Chiorine Chemical Company, lne. . |WO# . 170050301 . .  |BoringWelt.. ggg . .}

Toject: Focused Remednal Investigation . - :
Date Started: . g/7/96 .| Date Completed:  gr7106 Screen: - - NA'

Logged By: F. Nemec . |CheckedBy: = - . Pack: NA
Drilling Co.: - JCA _' . o Dnller‘ 8. Berger | Seak . -NA
Method:  Muyd Rotary ESUmont ~ e Troek Rig |[Grut’  NA

Boring Depth: C 2o ft, . ‘ Ground S_qﬁa;e Elevation:y gg 1t | Inner Casing: NA -~

‘ I.nhfal GWlLevelk g ft. GW Level: NA Time/Date . Outeerasing/Stic‘k Up:

v E‘ o R °© 3 .
N _ il 8 IR :
£l Bl 8. Blow Count % £ -] - Description-
3 3| & 1153
o | 10 6,2;2.2‘ 0 o-2t. - Orange-brown fine to medium .
2= U : 1 - sand fill, some sit, little fine
- o angular gravel, damp; 1-2 ft. Dark
N “gray clayey silt and mediumto - .
_ B , - ~ coarse sand, little fine to coarse
T R ~ gravel, moist.’
27 20° [ 3433 [0 [24t. - Dark gray clayey sm and medlum
7 h : _ to coarse sand fill, little fine to
. S 1. ‘ . coarse gravel with yellow and
= N 1 |t~ green rock pisces, moist.
‘4 - 24~ 3.6.8,9 10} l4-61t. - - ‘Same as _previous, very,moist;
l6— " | 24~) 3455 1] |68 ft.- . Same as pfeviops. wetal6ft. . R .
8 —- 18" | 33,1010 .} 0| . |8-10ft.- " Same as previous, wet. ' R
sod. | 4| 3322 | " b10-12ft.- Darkbrownandblackpeat -~ | .. - A
S | % -+ -+ - and organic silt, moist. ' S

48
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ERM

300 PH.IHIPS Boulevard, Suite 200
Ewmg, New Jersey 08618

mt - gtandard Ch_'lo‘rin?e ‘Chemical Company, Inc.”

O#:. 17905.03.01

Boring/Welk:

Page 2 ot 2"

‘roject: Focused Remedial Investigation

" NA

% From: - "

1 Date Started: 8/7/96 Daie C_:omPle'ted:A ' .8/7/96 S{:'réen{ e Ter
Logged BY: F. Nemec {Checked By: L Pack: NA EEEH Fome 7o
Driling €02~ joA Driler s Berger Seal NA B rrom: 1o
Method:  Mud Rotary Equipment . cyE Truck Rig |Grout: 'NA NN From: To:
Bonng;Depth:- L 2oft. - "| Ground Surface Elevlatiorilz7.ggﬁ lnnerCasmg NA ' L S
lhitial GW Level: . 5;0 ft. GWlevel: \a|Time/Date ) Outer Casmg/Suck Up NA -

| 2] s . (il 8 \ jell - |
g e} 8 Blow Count | 2§ 2 Description Construction |-
@ ] @ 3 = M
o ]l i .
2 1 2 '~1.1.1.i . 7 124i4 ft.- Dark brown and black peat and i = NA -
= . o A orgamc sitt, wet. . e s
; -
14— 18" | 5,5.9,10 2 14-16 ft. - Same as previous to 15-1t;; 15-16 -1
| R ' - ft. Light gray-brown fine sand-and i B
- -silt, gradlng coarser wnth depth, ' o
N “wet. ‘ 4
le—{ | 16"} 9.10,14,18 L. Medium reddish-gray well sorted —
j I C fine to coarse sand, trace silt, wet. -
15_ 10" 2_1,16,16.14 - Medium yellow'brO\INn'ﬁrie to —
. - medium sand, trace fine rounded ' -
i ‘ gravel trace silt, wet. 4
bod | 14 v6>,16,5.7 = - .Medium brown- gray stiff sitty clay, ~
4 | o . trace lenses of fine sand, ,very o
1 moist to wet 4
22— ]
pa~| —

49
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300 Phllhps Boulevard Suite 200

Ewmg, New Jersey 08618

Pogatol _2 -

l: Standard Chlorine Chemical Company, Inc. | WO#: 17905.03.01 Boring/Well: gp g - -
s 'fO}eC‘ Focused Remedial Investigation _ o o o L
Date Started: - g/16/96 Date Completed: g/45/0g | Screen: - NA E % From: To:
Logged By: F. Nemec Checked By: T T - I
Driling Cot ~ oA~ Driller. 5 Berger Seal: NA ) X o To:
Method:  Mud _R_otaryi : Equipment: - ATV Portable Rig | @0 - 'NA NN From: T
[Boring Depth: ~ 4g g, Ground Surface Elevation: 4 45 ¢ | Inner Casing: NA ‘ -
Initial GW Level: gqoq, ~ |GWLlevel: Na|Time/Date Outer Casing/Stick Up;' “NA
L © E 18 B | | vi : o
| ol 3 |BowCount | gl 8 ) ot : . Well
2| E| 8 . 38| 2 Description _- . Remarks Construction
© ] ] =
ol wi ol ' -
o— | 10°|s222 |3 | :|o2ft- Medium reddish-brown sittand = B
o - - fine sand fill, frequent fine to . -~ ,
o - coarse angular gravel, moist. - -
2— . | 16| 10654 | 3| |2-4ft.- Sameas previousto 3 H.; 3-4 ft. —
- N ‘ : Black fine to coarse sand fil, freq 5
K . cnnders, some fine gravel, wet, with| ~.
S 6 ~ occasional fine brick fragments. - o
a— |2 ]3222 10| [4-6ft.- - Blackcinders, wet, distinct odor. ~
6 — B B 18" |. 3,236 71 6-8ft.- Dark gray fo black fine sand and -
n : : ' : N 7. silt1ill, loose, wet and saturated -
with product (oily.sheen), low odor. i
8 — - 14"] 6,5,6,8 5 8-10f..- Medium to dark gray silt and fine _ —
N ' c sand fill, trace fine gravel/cinders, _
1 - wet, oily sheen becoming less x
- evident with depth within. silt. - :
10— 0" | 3,123 10-12 ft. - No recovery. —

ol
O




Y 300 Phillips Boulevard, Suite 200 . -
A . Ewing, New Jersey 08618

L_ ' Standard Chlorine Chemical Company, Inc.

WO#:. | 7905.03.01

roject:. Focysed Remiedial Investigation .

Date Started: . 8/{6/96

Date Completed:

Screen: . NA -t

8/16/96
Checked By: o

Pack: -  NA-

Logged By: £ Nemec
Dnlllng Co.: JCA .

" {Driller: g Berger -

Seal: NA

Met.hOd: MUd 'Rotary .

Equipment: - ATV Portable Rig

Grout: NA -

1Boring Depth: - 48 #.

Ground S\_Jrface Eleyatio‘n:4;17 fl.

Inner Casing: NA

Initial GW Level: " 3 o ff;

GW Level: p[Time/Date A

Outer Casing/Stick Up:

Blow Count .

Depth
Sainple' ‘

Headspace
ppm :
Lithology

Description

7 Well”
.- Construction | -

" |Recovery

124 | 10| 2443

114 - | 127 | 15.15.15,16

16— | 6 | 69810

sheen.

712-14 ft. - Dark gray mucky, loose fine. -
sand and silt, wet, saturated - -
with an oily sheel_n_'." ‘

1416 ft. - Medium brown fine to medium |
‘sand, trace silt, wet with an eily .-

316-18 ft. - Medium réddish;gray-clayay sitt,
: occasional fine sand lenses, moist.

-

51




300 Phillips Bou|evard Suite 200
A , Ewmg, New Jersey 08618

Page 1.501';L

r ) w Standard Chlorine Chemical Company, Inc. © . |WO#: (7905.03.01 - Boring/Well: opg = .
roject: Focysed Rémedial Investigation h B ' o T
Dale Started: . g/g/9g Date Completed: - 8/5/96 | Screen: - NA ‘ % From: ©-  -To:

. Logged By F Nemec ' Checked By: . .. . } P(ack: - NA v . - From: | ._",o':‘ B
Driling Co2  jop - . - |Diillel g Berger © - Seal: - ‘NA “ CFrom: . Ter
Method:  Mud Rotary ~  |EQuPment  cygRig = |Grout . NA N rom: e

_|Boring Depth:  yg ﬁ;' - .| Ground Surface Elevation: 4 gq ) lnnerCasmg NA . R -

Initial GW Level: ~ 2 gt ~ |GWlLevel A |Time/Date pNjp | Outer Casing/Stick Up: NA -
@ @ g =4 Lo - L . . .
5 1 .2e]l 2 e - A . : Well -
g E g | Blow Count i Description . .. - |". Remarks: Construction
@ © - @ . (3 = . . - . . ” e
o] wl * ] .
0. [ 14" [ 12.14.21-22 3 0-2ft.» - Brown-red. médxum to coarse sand -1 NA h
1 I L - ill, some fine angular gravel, moist,| - -J S
o S N N C . 1o 1.0ft.; 1.0-2.0 ft. Black fine to R 4
i '  coarse sand and cinder fill, some S
fine angular and rounded gravel T S
7 very moist, dense o
24 - | . S Bl
4| 6 | 10121404} 7 " ]2-4tt.- Black medlum 16 coarse sand and | = K I
4 L © ' fine angular gravel fill, wet, dense. | = - : ..4
4 — 6" | 6101220 | 5 | 4-6t.- - Same as previous, wet. _—
le 2 14" 4222 |9l 6-8ft.- Medium greenish-gray clayey silt, | . S Eoar
4 1 I - . . some fine sand, occasional black oL <4
cinder pieces, wet, 10 7. 5ft.; 7. 5 8 L 1
7 _ﬂ Brown meadow mat. SR |

le— | o :|ssse | / 8-10ft.- Norecovery. - - . | .
10+ 10| 3479 | 7 10-12ft.- Dark brown/blackmeadow ~ . - | =B
] N N ' mat and organic silt, wet.” . -

12— -




g - 300 Phillips Boulevard, Suite 200

e + Ewing, New Jersey 08618

r X standard Chilorine Chemical Company, Ine. - |WO#: 17505.03.01 B-pringmglkf SB.8 il
’°Je°t Focused Remedial Investigation = . - . I i

Date Started: - g/5/gg . |Date Completed: . ggyag- - | Screen:' p

Lo39edBy' F Nemec - |CheckedBy: . |Pack  NA

Diiing Co . jca .~ |Diler g, Bé}gef : Sk NA __

Method:  pud Rotary . |EQUPment cME Rig | Growt: NA

Bonng Deplh. " 48ft. - -|Ground Surace Elevation:4 g3’y Ipner-;C.as'i‘ng: NA -

Initial GW LeveL “o0ft. |GW Level: pp | Time/Date N Outer Casing/Stick Up:.

Z‘ o R "a . ‘ .(.,.;,
(-] Q . o . N R
ot > - i §E o PEY) S Well
= £l 8 Blc}>wtCounvtb s8] 8 Description ' Construcuon
Q « . @ . £ = .
of w| « 43S .
12 - 6 | 4458 12-14ft - Dark gray fine sand, pooriy
- 1 soried, trace/lmle silt, wet, o
A slight sheen, odor. : ‘ )
14— | 14 ] 16,17,22,18 1'4_--16ﬁ.-- Il.igbht to*medium brown_-gray _fin_é ‘ . ST . | )
T ! I _sand, poorly sorted, wet, trace silt { - . oA
o 15 fi.; 15-16 ft. Medium reddish-{ ~ -~~~ " TJ"-
i .. . . gray clayey sift, varved, with trace SR
» | ' “« - fine sand lenses moist. i
16— | 167 ] 1212128 | 2 [{[{[|f16-18 ft. - Medium Browri- -gray snlty cay | B
" R I ‘ ' ' (increasing clay content with o I
i depth) stiff, moist, trace fine sand o o
18 ]
20 . —
] i
22 5 B




S = 300 Phillips Boulevard, Site 200
DA - Ewlng, New Jersey 08618 -
ERM B Page1of 2
i_ .t " Standard Chlorine Chemical Company, Inc WO# 1 7905.03.01 , B°”"9’W°" SB-9
- rcject: Focused Remedial Inveshgatlon , v R , L
Date Started:  g/1p/gg - | Date Completed: . g/45/qg | Screen:, NA - % Fr‘o&ui To:
Logged By: F, Nemeg - | Checked By:. Pack: - nA - EEEH Fom 0 7o
Drling Co.t oA - Driller: g Berger Seal: . ' NA . g .From.:u . To:
Method: Mud Rotafy. | Equipment: ATy portable Rig G'°”" ‘NA. NN From: To:
-3oring Depth: . . 16 . ‘Ground Surface Elevauon "4.50 1] Inner Casing: NA o S .
nitial GW Level: 5 g |GWLevel: pp Tnme/Dale NA| Outer Casing/Stick Up: NA -
= &1 2 o, S| Lo . Well
3l E| 8 : Bl_ovg Count £ 21 Description Re‘mvarks " Construction
[+ © [ e = . . . X - 4
o]l wn] o . I =
o~ .| 18" | 3455 |30]| |02f.- Red-brown clayey sit fill, some = BV
. - - . line to coarse sand, occasional . &
N +.-fine to'coarse angular gravel, . -
N " moist to very moist, very strong i
: - solvent odor
uE Lo , . “
2 18" | 4,899 -[100| |24 fi.- Same as prevnous wetto 3 fi.; 3-4 ]
s R i ' ft. Dark green-gray and black ﬂne -
1o coarse sand and cinders, some 8
N ‘coarse gravel, wet, very strong .
_ | _ solvent odor. . .
P— ] 14~ ‘5567 - |150 4-6 ﬂ - Green-gray silt, flne sand fine. _, - <
R ' R 1 gravel and cinder fill, wet 1o 5.5 ., S ‘
| with a strong solvent odor, R
‘ becoming moist from 5.5-6 ft. with
7 . increasing silvclay content. - R
; — 0" | 2222 % §-8 fi. - No recovery. : T o
) — 12° | 11,10 20 8-10ft. - Dark brown-meadow mat, some -
- o . . organic silt, slight solvent odor o
a moist. .
Oﬂ 18" | 554.4 | 1 10-12 ft. - ‘Medium"gra‘y fine sand and B —
| ' B .-clayey silt, very moist to wet from .-
101011.5 ft.; 11.5-12 ft. Gray fine g
l . tomedium sand, little sit, wet. 1
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ERM

300 Phillips Boulevard, Suite 200
Ewing, New Jersey 08618

B Pageéei i z C

ot Standard Chlorine Chemlcal Company, lnc

WO#:  7905.03.01

Boring/Well:

SB-9 -

‘roject: Focused Remedial Investigation -

Jate Started: 8/12/96

Date Completed g 8/12/9'.6'-‘-?* Screen: . . NA

"From: -

-ogged By: F. Nernec -

Checked By

From:

Driling Co.:  JCA -

Drillér: Seal:

-S. Bérger NA

" From:

Method:  pMyd Rotary -

{Eauipment: ATV Portable Rig

Grout: ‘ NA .

From:

Boring Depth: 45 ..

Ground Surace Elevation: Inner Casmg NA :

NA

Outer Casmglsnck Up:.

GW Level: \ja | Time/Date ‘NAl

CNAL

‘Initial GW Level: 2 0 R, '

Blow Count

Depth -
Sample
Recovery-

Headspace ' |-
ppm

Description .

" Remarks

~ Well -
~ Construction |

18" | 4,6,12,14

16" [ 12,13,15,18,

‘4 Lithology

12-14 ﬂ Gray with red streakmg. fineto

15177
k; , -medlum sand, little sm wet.

Medium gray intervals of wet fine -
" to medium sand and clayey silt .
grading to medium gray clayey
silVsilty-clay with fine.sand lenses
“Sand intervals from 14-15. 5t

- ~contain a sheen on water.

10 {3

14-16 1t. -

NA

J
J .-




300 Phillips Boulevard Suhe 200
' Ewlng. New Jersey 08618 a

ot Standard Chlorine Chemical Company, |nc T |Wo#: 170050301  BoringWelk: gp 49
roject: Focused Hemedial Investigation = - R i R
JateStarted:  g/qp/g5 . |Date Completed: - gygigg - [Screen: Npl - BT h}oh‘-'-‘“-:@-"-To‘-"a-f—. |
0gged By: F Nemec  [CheckedBy: .~ " " “|Pack’  na BEER pomeiie g
g jon [0 soeger [ na  BEE rom e |
dethod: Mud Rotary - [EQUP™ent- ATV portable Rig [Grout . NA - KN From: "~ Toi: . |-
3oring Depth: 181 Ground SUﬁace Ele_v_ation:4;19 fil Inner Casing: N'A g I o g e ) e
nitial GW Level: g, [GWLevel: pp|Time/Date NA OuterCasing/Stick Up: =~ - A -
£l ] 3 |BlowCount | £gl 2- Description . .=  Remarks " |+ Well
o E|l © T | 2= £ T ] - - . Construction
© D - ] = X oy
ol-un| o x - S
_ , o -1 F - Brownclayey sitdil, with fineto
00— | 16° | 11,21,32,28] 20{ - " |0-2ft.-  coarse sand, and fine 1o coarse’
< | - : v R R rounded gravel, wet, 10 0.5 ft. 0.5-
o4 o ' o 2 ft. Black fine to coarse sand,
'._ cinders, some fine to coarse :
- . : . . -angular gravel, very moist:with a
N A . pungentodor,bricksare located | 0w TPER e
2= F 1. : S at2ftt. - - 1
20" | 14,17,1513 | 3 | 241t - Black cinder fill, some fineto | o ..
- : ) . _coarse sand, wet wnhasheen : ol
7 | begmmng at 351t ’ ]
4‘._-.;‘ 147 7684 13 | ' [46ft- Same as previous, wet wnha B L
" \ e o B -'sheen s I R Erthe
s— | 6 4333 2| [6-8ft.- -Same as prevnous wetwntha : s
B ’ K T
- T
N AR _18-10#t.- No recovery. - ' | S - |
16_1 140 [ 102 | 10-12ft. - Brown meadowmat,some |- T ]
4 1 R .-+ organicsilt, very moistto -~ | .}
1 | © - 11.5#;11.5-12 1t Medium o ]
T 1 o ... - gray fine'sand, some silt, wet. SRR 1
12~ o ~



- 300 Phillips Boulevard, Suite 200

et ,
DR A Ewing, New Jersey 08618 L
ER}I ' - _ Page2of _2__ '
't standard Chlorine Chemical Company, Ing. -~ |WO# 17905.03.01 . | Boring/Well:  gp 49
Toject:. Focused Remedial |nvest|gahon A 0 5 - J L
'ate.Stanqd. 8/16/96 Date Cg_mpleted: '8/16/96' _ S;(tééfl! . NA % From: .-To:
ogged By: F. Nemec ~ = |CheckedBy:. ) | Lo |Packy - A - From: ._'1;0:
MigCor JCA  [0Wer s perger S na A rom 7o
fethodi * Mud Rotary ~ [EQUPment sy pontable Rig G'°m' O NA ' From:’ " -To:
loring Depth: .. 48 ﬂ | Ground Suriace Elevatiori:4 19 # lnnerCasmg NA : » i
Jtial GW Level: 351, GW Level: N a | Time/Date NA| Outer Casmg/%hck Up NA
e g ' "3 5 | | | | o Wl
B ' | Be| 8 ‘gt -
:: g §_ . Blow Count g8l 8 Description _ _‘Remarks Construcuon
'g nla | 5 '
2| 14| 7788 Dark gray and black fine sand, 1 Nac
- ' ~ some silt, wet, fingers of ~ . - o
. "DNAPL observed throughout N
] ' 'sample i
.4;  -'2'0.' 6.6.7.7' Same as p.reviqus, DN.I_\PLZ. o —
- i o ‘concentrations increasing with -
. depth. Beginning at 15.5 ft.,, $and.
is becoming medium brown,
7 coarser, with significantly less 1
4 ' _ DNAPL observed. - 1.
16— | 10" | 8,11,13,13 .= Medium brown fine to medium _ ~
4 | - i SAAY I sand, wet, continual saturation with -
40 1 o - .. . DNAPL1016.511.; 16.5-18 ." -
1 ‘ ' . .+ Medium gray silt, trace clay, trace - ]
. | . .7 line sand (lenses), dry to damp.
18~ —_
. 4 4
02~ -
K- ' -
. g
4 o —
SYa




7. Tablel - -
- Tidal Data for.Hacke‘nsa;kvRiver_ o '

~Differences - N |.. - BRanges-: -’
Time, mins ' - Height,ft . oo
S High Low High.. - Low | Mean
|Keamy Point, . | - 25 1.14 1.14] . 52| =~
s |  Adjusted .
. Time . Height,ft. |- Time; min. |Height,ft. | -
7/29/96 0:58] - -05f  7/29/961:23[ - 0.64
© 7/29/96 6:50] . - - 51] 7/29/966:58] - 6.24]
7/29/96 13:09] - -0.3] 7/29/96 13:34| - 0.84}
. 7/29/96'19:11 © . .6.2)  7/29/96 19:19) 7.34
. 7/30/96.1:50] - -0.8] 7/30/96 2:15| - 0.34]
- 7/30/967:43] . 54| 7/30/967:51 1 6.54] .
7/30/96 14:03). . '-0.5] 7/30/96 14:28]  0.64|
-~ 7/30/96 20:03} " . 6.3] 7/30/9620:11] 7.44]
- 7/31/962:40] -1} 731/963:05] - 0.14
_7/31/968:36] - - 56] 7/31/968:44] - 6.74] .
- 7/31/96 14:56] ~-0.6]- 7/31/96 15:21| ©  0.54]
©7/31/9620:56) - ' 6.2] -7/31/96 21:04] 7.34
8/1/96 3:29 o] 8/1/96 3:54] 0 0.14)
-8/1/969:300 57| 8/1/969:38) . 6.84]
8/1/96 15:47). -~ . -0.5].. ®&1/9616:12) - 0.64| - N : e
8/1/96:21:5¢y - .- - 6] . 81/9621:59) 7.14 T
8/2/96 4:16] - -09] 8&2/96 4:41 024 B
- .g/29610:27) - 57| .829610:35) 684 - - R S
. 8/2/96 16:39 - -0.3] 8/2/9617:04 0.84] e
 8/2/96 22:48{ 57| "8/2/9622:56] - 6.84

: 58




300 Phillips Boulevard, Sulte 200
Ewing, New Jersey 08618

ERM o o - o R ’ V‘-;‘Page;bf

’.u :M

r,- %t Standard Chlorine Chemical Company, Inc.”  |WO# 17905.03.01 - Boring/Well:  gg.49 - .
- Toject: Focused Remedial Investigation . . e I

Date Slar_xed. 8/6/96 - Date Completed . B/6/96 ‘Spreen: " NA From: R

Logged By: F Nemec - Chec"ed B: - |Pack . Np . From: . .To:

Diiling o2 -~ ycp  *~ |Drilef g Berger Seak  NA From; o
[Methed:  Mud Rotary - |EQuPment. cME'Rig [ Grout: - NA From:  -To: o
[Boring Depth: 46 4. Ground Surtace Elevation:g g ¢ | Inner Casing: NA - , ST o

Initial GW Level: ~ goft, [GWLevel: np|Time/Date ' af Outer Casing/Stick Up: -~ Nx .

[} @ . P i . o
21 2 w1l Eel 8 cnrion: o o . o Well
2 €] 8- Blgw Count s8 28 Description -~ ~.. " }. - Remarks - Construction’
3 S. -] L2 = : . o 3 B : - .
Nl wi « * |3 .
o~ [ 12-|s66786  |[1] {0-2ft.-  Orange-brown fine to medium | R " NA ¢
o ' TR B A . sand and silt {ill, trace fine o S e
i I A 1 .~ gravel, moist, to 1.0 ft.; 1-21t. g
1 1 - ©  Dark brown silty clay, fineto . | - S|
, .coarse sand-and gravelfill, '
. . | ... verymoist.’ S C S
27 |.24"| 3466 |15 2-4t.-  Dark brown fine to medium sand | o
s . R . ill, some silty clay, some fine _ ' s
' ' - rounded gravel, very moist wnh R 4
.l _ sheen on soul . R | i R
la- | 24| 19.203140f 3 | ~|4-6#.- Brownfine tomediumsandfin, | . —
e R ' some silty clay, some hne rounded| - ]
’_ . ‘ gravel monst N ‘ o
é ] , 12" _14;16,12.4 1 3. 6-8 ft. - ‘VSame as‘previous to7 'ﬂ.;_7-7.5vft. : R IR
A AEERREEE I I I Black organic silt and peat; 7.5-8 . T
' _ : : ft. Wood pieces (from meadow o . o
.mat), very mOIst - i

8— | 0" | 410812 7 8:-10ft.- No recovery.- . . |- o —

10 14| 78090 | 4 ._.‘.{{10-’12&"-' Dark gray fine tomedium .~~~ |~ )

S - : F Hairly well sorted sand, lmle ’ N

| ,srlt wet. . : |
L ¥ - .-i
19 - - o




' :: = 300 Phillips Boulevard, sUneQ’OO L
Ewing, New Jersey 08618

.t Standard Chlorine Chemical Company, Inc. . - |WO# 17905.03.01 - |BoringWeli gg q4q.- |
Joject: 'Foci:u»sed Remedial Investigation . - S i L
Date Started:.  g/g/96 Date Completed: - 8/6/96 - Screen: NA
DilingCo:  -ysp . |Driler s gerger - . . . [Seak 4
Mglhod: Mud Rotary Equipment: . sMmE Rig Grout: NA _
Boring Depth: 46 #. 'Ground Suriace Elayatioh:s.ss f)/nnerCasing: NA. - — R R
lniti.al GW Levek: 8.0ft. GW Level: 'np Time/Date NA| Outer Casing/Stick Up: '

= — T= —L : N

o}l @ . s : . -

e 2e| O . I . Well . :
gl Bl 8 |Bev Count | <& o . Description - |7 cConstruction |
[ @ L . ° = . ; -

o] wi « * — i o .

124 . | 10" | 9,10,1012 | 2 [z 12-14 ft. - Brown fine to medium fairly

o . ‘ ' well sorted sand, trace silt, wet. -

14 | 12¢ 9,11,'1_3'.i3., 15 14-16 ft.- Same as previous o 15.51t. with | - - ' B

o R I ' 15-15.5 ft. interval saturated with |~ = = At
DNAPL. 155-16 . Mediumgray | ~ . -~ o
. - stiff clayey silt, damp to.moist. , e

16~ R .
18- -

20— -

1 1

22T o




SRy . 300 Phillips Boulevard, Suite 200 , ' o o
INREPA Ewing, New Jersey 08618 I PR . ' :
ERM : ‘ . - , K L o - Page1of_2_
. Mt Spandard Chlorine Chemical c:ompany. Ihe. . |WO# 17905.03.01 - B°“”9’W°" SB-12: .
roject: Focused Remedial lnvestlgahon , s - - ' . -
date Stanted:: 8/7/96 . Datg Completed::  gr7/qg - |Screen: NA . % From: . - -T'o.':
-099ed'By: F Nemec - Checked By: | R . |Pack” NA , From:-.  -To: -
3”"'"9°° JCA - .- |Diler s Berger v |Seak. o gp B Fom: . To:
“e.‘h“’- - Mud Rotary’ - Equipment . cMERig - - |Grout NA S NN From; To:
3oring Depth:  4gg.- Ground Surface Elevatnon 6. 631 InnerCasmg NA S ' S »
nitial GW Level: * o g g GW_LeveI. NA Time/Date NA Outer. Casmg/Snck Up  NA- :
- : = { S
ol & : g1 B A . ‘
e g Ll 9 T U Well
%_ E. 3 _Blow Counl 38| © ,_DGS?I!PUOH C . » Remarks Construction
] ol @ * = - . . . .
of i @ z o .
o~ | 6'; 174,23 S 0-2ft.- _Orang'e-broyvri'sih.and fineto . - s NA'—
4 t -t 1 f -  medium sand fill, some fineto . | - .. 4
_ ' ' I coarse angular gravel and cnnders AR
i - ’damp ' I
2 | 22°| 3222 |o| |2-4ft.- Medumio dark ¢ gray fine to coarse| - -]
-1 0Vt | | 1 . sandfil somefinetocoarse . - .
I R R TR S B - ' gravel, some silt, moist, becomlng : T
4 : ' wetat3s5ft. : ‘ R
4~ | 24"] 861012 | 0 4-6ft.- " Same as previous, wet, .~ S P
6 - : 18" 4_.8.9,11- 11 " [6-8#t.- Same as previous to 7.5 f.; 758 | o -
I : M. Graysilty clay fill, some medium : -
4 1 1 : R R 1o coarse sand, trace finegravel, .| . . =~ | -
_8-] 24 ‘:5-.1-9-.11-12 1] [8-10ft.-  Medium gray fine to medium sand | . . R b B R
4 _ ’ I .. .- 1ill, some clayey silt, with white 4 N
d ' : - and green fine angular gravel " - co
o _throughout wet '
oo | 24" ] 4434 | | |io-12f.- Sameas previousto 10.5#., | . . g
4 : : : _._grading to dark gray sity - .
| - organic clay from 10.5-11ft., ]
solt, very moist. - 11-12 ft.
"Dark brown peat (meadow B
] . mal) with some black staining _ o ,
| 2~ {rom the organic clay, moist.. ‘ ' s _‘

A1




300 ‘Ph'illips_ Boulevard, Suite 200
.~ Ewing, New Jersey 08618 -

: Page_:-?_"qf 2

"t gtandard Chlorine Chemical Company, Inc O# '17905.03.01 Boring/Well: . op 19
'°le°" Focused Remedial Investigation ' , ; C e (e
date Started:. ' - g/7/96 Date Completed: 8r7/96 - |Screen:. _' "NA % From: - To:
-09ged By:  F. Nemec CheCked By o |Pack CNA U From: S Ter
Driling Co.2 " jcA - |Driler: 5 _Berger - Seat: NA- R . Foom: . To:
Method:  Mud Rotary Equipment: — cME Rig Grout: NA - NN From: = Yo
3oring Depth: 18 ft. Ground Surface Elevation:s 6311, Inner Casmg NA S e el .
lnftial GW Level 5.5 . ‘GW Level:  Np | Time/Date. 'NA« Outer Casnng/Suck Up
o ? s 3 o B
| 5| 3 |Blowcount | Egf 2} tion v Well s
o E § (35 éf. Description Construction
ol wi « x - : :
2= |22 |11 12-14 ft. - ‘Dark brown peat (meadow mat),
< o - little dark gray organic silt, moist.
] 1 .- 4
4= 18" | 5,5.9,10 2. 14-16 1. - Same as previous to151.; 15-16 . s
- 1 ft. Light gray-brown fine sand and g
. silt, gradlng coarser with deplh v -
. o wet.. - . IR . 1
6— 16* | 9101418 | 0 116-18 1t - Médihm reddish-gray well sorted — :
T : ’ d : ' fineto coarse sand, trace silt, wet. -
o 10" 21,18,16,14 0 18-20 ft. - Medium yellow-brown fairly well -
o | ‘ L - sorted fine to medium sand, trace e
fine rounded gravel, trace _silt, wet. '
o |14 |e6s7 o 20-22 1. - “Medium brown-gray silty clay, -
I I a : trace lenses of fine sand, very- Jd
moxst to wet o -
12— —
- ;' i
14— -




“f © 300 Phillips Boulevard, Suite 200 -
' ‘Ewing, New Jersey 08618 '

. S

ERM”

ot Standard Chlonne Chernical Company. Inc WO#: . 17905.03.01

‘_Page1of 2 :

'roject:. Focused Remedial Investigation .- EETIRTT N o
Date Staned:: g/12/08 Dat_e_Completed,» . 8/12/96 " | Screen: o NA -
Logged By: - F. Nemaé- | Checked B"y; o Pack: " NA .

Drling Co.:  ~ JoA. Orilier: - S.'BAer_ge'r ’ Seal: ONA - -‘ ,_ Y
Method: = Mud Rotary” .- |EQuipment CME Truck Rig . [Grout: NA - \\\ From ";’“ﬂ“"“ To: -
Boring Depth: 46 .. - h Ground Sunace Elevation: ‘427 Inner Casing: NA R

Initial GW Level: 30 ft, — vGW Level ‘NA Tlme/D;;;a. NA] Outer Casing/Stick Up:

| Blow Cqunt ' Description

Regos)ery

Depth
v Sa_mple'
Headspace
pom
) tholdgy

o fo [san2 | 0-2ft.- . No recovery.

2= | 107 2140 fo| |24n.- K Dark brown fine to coarse sand fin, | § P DO v
1 ‘ P . some fine to coarse angular gravel SR o o
4 Ut ot somesit, wet beglnnmg al 3ft. REE R

4 | 14| 102783 {1 4-6ft.- Same as previous 10 5.5 1t.;5.5-6 ft{ _
N B ' " Dark reddish orange silty clay and _' S :

. I _ : : ~ fine to coarse sand fill, some fine | - S 7 R
: 1 1 ' angular gravel, wet. R

c6— | 8 34,44 o 6-8 .- . Black fine to coarse sand, gravel,. | P _J S
: i S ' and cinder fill, wet 10 7.5 #.; 7.5-8 : I

: - H. Black peat and organic silt " - i
(meadow mat), wet.

B 10' 3322 | 8-10ft.-  Brown to dark brown same as fe -J
dqd - - previous, very mojst. * A _

10~ | 120 3334 | 10;12 ft. - Same as previous to 11.5 'ﬂ..} N - 1
R SR C o wet;11.5-12 ff. Medium gray o
-clayey silt and fine sand, wet. -




300 Phllhps Boulevard Sune 200

I

" Page2of _ 2 I

Ewlng, New Jersey 08618
- 0t Standard Chlonne Chemical Company, Inc. ’ WO#:?‘_L'\/'QOS.OSL.O‘_I ' Boring/Well:  gg.43-
oject Focused Remedial Investigation , : = L i
date Started:  gqp/0g = |Date Completed: - g/y59g [ Screen: Np E= fom o
.09ged BY:-  F,Nemec Checked By: - . |Pack T NA From: To:
diilling Co.: Driller: - - L Seal: © . ga ' el ]
i mg_I , ~ JCA . - S. Berger : o ‘NA _ m .Frong.. . To:
Aethod:  Mud Rotary . - |EauPment  cME Truck Rig |Grout = NA« NN From: T
3oring Depth: 46 1. Ground Surlace Elevation: , o7 | Inner Casing: NA .. ' '
nitial GW Level: 30 . GW Level: na [Time/Date “pyp| Outer Casing/Stick Up: A -
@ E | ‘8 & . N . -w‘,“--'
-l ol 2 -} & o I E A Well - .
s E] 8 9bw,Cqunt 8 2 Description Remarks: | Construction | -
['++) o ] .o = . !
ol w|l o * - . :
2 5,1‘.4'. 811,11,13 1 2 12-14 ﬂ - Medlum to dark gray poorly = '-NA .
J PR C o : soned fine sand some sm wet. - A
- -1
a— [ 18" | 10102713 3 14-16 t, - -Same as previous to 15.5 #., from -1
- : - 14-15.5 fi. the sand is micaceous =
- and grading siltier with depth.; ]
. \ 15.5-16 f. Medium reddish gray i
‘clayey silVsilty clay, occasional N
7 “lenses of fine sand, monst to- .
6— damp : =
4 .
8 —~
] ] - :
0- -
- s
- ’ <
2— ‘ f_l ‘
4 1 —
. i . J ’ -

— 7




TITH

HE 300 Philips Boulevard, Suite 200 -
Ewing, New Jersey 08618 )

Page1ot' 2 ’

[ wot:

Boring/Well

( ~ <
L ont Standard Chlorine Chemical Company, Inc L7905.03.01 SB 14
. 'roject: Focused Remedlal Inveshgahon | L : _ B '
Date Started: * gr7/95 DateCompleted: . gryigg | Screen: NA % From:™ -+ “Tor
logged BY: F.Nemec  |CheckedBy:  ~ ° -~ [Pack na. EEE From: o
DilingCo:  yop Driller: S;.Berger Seak A ‘mtf From:* - -Tor
Method:  Mud Rotary Equipment: - CME Truck Rig | Grout: “NA S Fromi T Tor
Boring Depth: . 29 ' Ground Suriace Ele‘vati_orif-,.“ f Inner Casmg NA e
Initial GW Level: g5'f GW Level: . \a | Time/Date gy omer Casmglsnck Up
1T i § R . L # Well
ey > SE 4 - TS [ y ‘ 1 1
. "Si é‘ ] quw:Cour‘lt. 28 21 ‘Desc>npt|on : R amaﬂ;; . - Construction } - .
@ 0 ] ] = : Lo ; .o
o] w|l o = 3 . N
o+ 20" | 34,44 "0 .,0,‘2' f, - Orange-brown fine sarid,ﬁll, little
o I .- sil, trace fine gravel, dry to -
i -damp, 10 1.0 ft.; 1-2 ft. Dark.
reddish-brown and green silt and
7 fine to medium sand fill, trace
I I oo : .+ fine angular gravel, moust
2 — 14* | 4,555 ol J2-41.- Sama as: p‘rev_lqus,‘mmst. ‘
L . . . . . E B - - }.
14 — 24° ] 5555 0] . l46ft.- Same as prevnous becommg wet —
. ' ' - ats, 5 ft.: -
6 — 24 6.8.10.12 0 N ., 6-8ft.- - _Sarhe' as pb,revious, wel. - _
o 4
8 — 16" [ 8653 . | 0f - |8-101, ' Same as previous, wet 10 9.5 ft.; | —
- ' ' . - .77 .9.5-104t. Dark brown peat; some -
= : ‘orgamc sm (meadow mat) maist. ]
10— 0" | 3333 10-12ft.-  No recov'ery.'. -
12~ .




300 Phillips Boulevard Suite 200‘

66

5o .
%« B Ewing, New Jersey 08618 .
ERM » : o . Page2of _z_
™ gyandard Chlorine Chemical Company, Inc. WO#:  17905.03.01 B°“”9/w°" SB-14
roject: Focused Remedial- lnveshgatlon ' - o o e .
ate Stanted:  gr7/9¢ Date Completeq: 8/7/96 Screen: NA % : V‘Fror"n:'.'. To:
ogged By: F Nemec  |CheckedBy: Pack: .- NA FEEER Pom: . o
willing Co. -JCA Drillerr g Berger’ Seal: NA T - » From::i‘ To:
lethod: ~Mud Rotary “|EQuipment . cME Truck ng Grout:” NA . From: -Tor”’ ey
'onng Depth. 20 ft. a GroundjSudace Elevatnon.7.44 ] Inner Casingt NA = . = . . .
itial GW_ Level: 551, GW Level: pa|Time/Date paf Outer Casing/Stick. Up ONA
-3 : ' 2l O , - e s ‘ Well
gl g v.§ -Blow QOUDt g £l s Description . '»Remark's . Construction
of - @ ] 2 =} :
o ol « =
2~ | 16" _2.1;9,10 3 / 1214 ft. - Dark gray-brown peat, some =] 'NA
- < A I / S organic silt (meadow mat) to 135 - S
o - f;13.5-14 1. Light greenish- gray o
| fine sand lmle sm wet. " Jd
-1 | . -,'..,-.-4 V ‘ ) . . . . -1
4 46* | 8,10,i1,12 | 2 ] 14-16 ft. - Same as previous to 15.5 ft; 15.5 - =
i ' ‘ ' i """ 16 fi. Light reddish-gray fine to. -1
4 j medium sand, poorly sorted, some|. -
d i{ sm very moust to wet o
6 - | 24" 7.8.12,é 3 116-18 1. - L'ight reddish-brown fairly well-" el
-] SR | sorted fine to medium sand, little 4
1. - silt, trace fine rounded gravel, wet. , B
.. 1 o :  ./ 7
e | 18" | 8,12,16,20 - |. 2 18-20 ft. - Same as prevnous to 19 ft.;-19- 20 -
-t B © - ft. Medium brown clayey s:lt/snlty . S
, clay with trace fine sand Ienses ‘ j
1 very moist. : )
— | -
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: ‘ Attachment 2 :
Momtormg Well and Soil Boring Survey Data ,.

S " Standard Chlorine
' ' ' K_earny, New Jersey
T Coordinates” TOC | Ground Suface | Total Well | Meadow Mat Qay
- |WellNo. - ~ | - East North ‘Blev. Hev® | Depthft' | SufeceElev. | Surface Eleve |
MW-1L - .. 602518.73 698067.65 B.54 618 . . 1 U . 432 -1332
MW-2L . 602927.72 - | - 69801082 .| 736 445" 19 -3.55 © --12.55
Mw3L . - | 6272551 | 69772283 . | s29 | 336 18 361 | 1214 , .o ‘
C[MwaL [ ems52745 . | 69795715 | 728 . 519 ' 18 . - | 46 -12.81 R
WL 602923.55 " 69826023 614 | - 3: | 17 379 1129 R
MW.-6L" 60353137 698540.14 682 . 419 16 | A4 - | 131 .
MWL - 60365755 | 660208 | 690 | 425 | - 16 . | . 004 |  -1124 3
MW-SL 603960.19 | 698755.40 " 8.58 R 19 02 o -1122°
{Mw-sL - 604139.06 - | 69826242 | 10.09 . '7.55 R 245 -11.70
[Mw-ioL - 603775.85 7 698104.42 812 - 531 . 16 . 369 - -11.19
mwail 60381629 69848969 . |- 788 | < 474 17 -3.56 -11.86
CjMwazl | 603663.18 69634252 699 T 452 . 175 | 428 -1123
Mw-13L . | . 60392315 69837552 - . |- 11.59 - 7901 ‘ 225 ] 3.9 . -12.49 -
MWwW-14L - 604031.04 | 698567.13 .- 799 | 582 : T 18 . 258 -10.68
MW-ISL 603135.12 " 69784383 - 6.40 .. 39 bowe s T 210 . -11.60
MW-11U - 603622.89° 69849374 |9 720 C 464 C 750 — v —_—
MW-12U © .603664.83 " 698337.61 - 813 - - 455 | - es0 | C —_—
MW-13U . 603931.08 . 696380.01 ©1126 -~ 914 nsoe .. = —_—
TIW-14U 60402739 - 69857333 | .827 . 559 - 750 - L —
MW-15U 603138.76 © 697842.67 6.44 . 385 © - 6.00 4 215 - —
PZ-2 . 60348251 ° 69797740 760 | 510 : - -
IPz4 ' - 603910.57 . 696724.52 - 720 | 4.70
PZ-5 - _ 604079.29 698239.90 _ . ©10.92 :
SB1- . - 60337721 . 69795816 —_— - 4.82 18 - .5.18 S
SB2 60397607 | 69855673 . — 430 - 18 - -5.70 —_
sB3 . . 60000.97 . 696640.66 —_ 463 .. 18 | - 2137 e
SB4 1 60360648 | .696260.62 — 420 T 16 ©-1.80 - e
SBS - 60407322 " 69842043 — 6.40 - 20 360 - — W
SB6 - 60396584 . | . 69618724 c— 7.9 2 . 201 -12.01
sB-7 .. | . 60367602 698608.18 — . 437 -} 18 — —
B8 .. 60379084 - | 698635.64 — 453 - 18 -5.47 -1147
SB-9 . . 603909.18 698703.83 R 450 .16 -3.50 —_—
SB10 T '603549.76° | 698446.44 _— "4.19 18 _ -5.81 —_—
TsB11 . - 603697.92. €98247.72 — 35 . |. 16 S 44 —
lsB12 | - 60387441 .696220.58 —_— 6.63 18 - .537 T 1337
$B-13 . . 603758.53 . 698104.72 - o 427 16 v 323 . -1123.
<B14 - 604109.68 698242.04' i 744 20 ) 206 o] -1156

Notes:
Te Al elevatons are in feel Mean Sea Level (MSL) )
" Meadow Mat and Clay elevations esnmaled from momtonng well and sox] bonng logs

TOC Top of Casmg



AttachmentS - | o
Tzdal Study Results and Hydrog‘raphs o




Enwronmenta -

Memorandum -
IR o Resources
- '_"Management Inc.
-_""I'o:‘ v_ o ~ SteveMontagna . s
| Froulz-, o ]oan:Kim'sey
Date. s November 199
._'Subject: ,'Standard Chlonne Tidal Study . e -,

Analysis of the tidal study conducted at the Standard Chlorine site'in " ERM b
Kearny, New Jersey from 29 July 1996 through 3 August 1996 has been SN
completed. Water levels were élecironically recorded in monitoring wells ~
- MW-8L, MW-9L, MW-12U, MW-12L, MW-13L, MW-13U, PZ-3,PZ+4, and

PZ-5. A complete set of electronic data fﬂes is attached

- Analysx's :

Tidal mformatlon was obtained from the tnde table for the Hackensack NN
" River at New York, NY and adjusted for Kearny Point.' The adjusted t1dal
~ information is shown on Table 1. Hand measured depth to water T A
' measurements are shown on Table 2. ‘ v R R

' The water level data for each well and hdal fluctuahons are shown on the -
' attached fxgures N o

' RESULTS

. The tidal fluctua'oons generally de not effect on the ground water levelat - -
the site. The ground water levels mwells MW-12U, MW-12L, MW- 13L o
MW- 13U, PZ-3,PZ4, and PZ-5 were not mﬂuenced by the t1de, as shown o

in the attached fxgures

The only momtormg wells to show any tldal mﬂuence were MW 8L and
MW-9L. The net rise or fall of the river in response to the tide is 5 to 6 feet.
The amplitude of the water level fluctuations observed in the monitoring - -
wells MW-8L and MW-9L to the 'ode were approxunately 2.5 feet and1

foot, respecnvely




2

1 10.09{PZ-5

3

TOC=

10.92|MW-13U

L P

) Hand Meaéurei

!

- pthto Water -

*

[MW-aL

‘TOC=

. TOC= . 11.26(MW-13L" - . TOC= = .11.59][MW-12V TOC= 8.13

Time DTW. " Elev Time _DTW - Elev__ [Time = ‘DIW ___Elev Time _DTW_ Elev_ - |Time - _ DTW _ Elev .=
772996 11:.05  9.06 1.03[ 7r9me11:08 930 . 1.62f 72986 11:11 - 7.05 421 772906 11:43. 975 1.84] 7R9Mm611:18 473 3.40|
7/30/06 10:43  8.82 1.27| 7730M610:42- 880 - 212| 7/30/96 10:48 . 7,07 419  7P0/9610:46  9.69 -1.90] . 7/30/96 10:23' am 336
8/1/98 10:34 875 1.34] '8/1/9610:32  8.86 206 8/1m610:52 678 450 8/1/96 10:51 . 9.41 - 2.18] 8/1/9610:48 452 3.61
8/2/96 13.02 867" 1.42] '8/2/96 13,00 _ 8.80 212 8/2/9613:04 669 . 457] ~ 8/2/9613:07 951  208| 8/2/9613:15 457 356




ol

€.

2

- »Hand' Measurew .J'ep‘li___h‘l’bv Water B

MW-sL JOC= . .10.09|PZ-5 TOC=-  1092[Mw-13U TOC= 11.26]MW-13L - TOC= 11.59]MwW-12U TOC= 8.13
Time OTW"  Elev Time ‘DTW  Elev Time DTW  Elev ~  |Time - " DTW  Elev " {Time DTW. ' Elv . . |-
T 712986 11.05 i 9.06 1.03}" 7/29/96 11.08 © 9.30 L 1.62) 7/29/6 11:11 7.05 ) w421 7/29K6 11:13 9.75 1_.84 712996 11:18 " 473 3.40
7/30/96 10:43 882 - 127| 7/30Mm610:42° 880 = 2.12| 7/30/9610:48 7.07 4,19 713006 10:46 9.69 190| 730061023 = 477 3.36
8/1/9610:34 875 1.34| '8/1/9610:32. . 886  2.06| B/1/96 10:52 6.78 450  .8/1/9610:51  9.41 2.18]  8/1/96 10;48 452 361
- 8/2/96 13:02 867 1.42] . 8/2/9613:.00 8.80 2.12| - 8/2/9613.04 *  6.69 4.57 8/2/96 13:07 . 9.51 - 2.08| . 8/2/96 13:15 3.56)

_4.57




~ Hand Measure

‘epth to Water -

MW-12L TOC= - .6.99|PZ-4 ToC= 4.7[MW-8L " ToC=_ 8.58[PZ-3 - TOC= 6.82]
“Tima DTW  Elev Time * DTW  Elev Time DTW ° Elev .~ |Time OTW © Elev
72906 11:17 429 © 270 7/29/0614:30  5.76 -1.06] 7/29/96 14:34-  7.38 1.20] 7/29/96 16:36 389 . 293
7/30/98 10:20 477 2.22)  7/30/96 10:52 5.78 -1.08| 7308 11:15. 571 . 2.87| 7/30/9611:08 3.91. .2.91
.8/1/9610:46 405 - . 2.94| 8M/9810:41 384 086| BM/9811:03 554 - 304 e/nm61059 - 360 . 322|
8/2/9613:14  4.00 299 8r/9613:10 488 -0.18] 8/2/96 13:47 - - 5.38 320] B/2/M61243 368 3.14
A
!
,
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‘Fllename: S1. “TUORXLW
©. DatePric . 111686 - '

. Water Level Fluctuations
- 'Standard Chlorine _ I , . D
. Kearny, New Jersey - - . o PR S

- AR R S AN IX 1
l

6.0 +——3— 'y I
RN RIESER S 2
40 —t—r1+—"—-HH——— 1
3.0 == ’J\ﬂa,h_f- ‘?vz Z N1 ‘; ?":" —l
I R b -kr\;"z[a&;’l T ; N NG “ZI ;'Q‘\{’,
‘ . .‘ k ’ PR / A .1‘ T t
el \'ﬁ; N RN TS \%\\r{ hel BN IRT
IR P S 7 | \f. ‘ T \r~\ ‘ -

- 0.0 +———p AN T I S 1 S — '

B A S N e | \PZ— 13t
20 4+—— I S — ]

729196 729196 7/30/96 7180196 73196  7/31/96 BN/96”  BINU96 | 8296 - BI2/96 - B3I96
©0:00 12000 © 000 1200 000 . 1200 . 000 - 1200° 0:00. 1200 - 000 -

D
N
X

Elevation (feet)

[——wmwel ——Pz5
[=——Mw-12L =~ ——pZ4

0— Tldal Fluctuauon

. THE ERM GROUP. -




bl.‘ ) ..?‘..

 Fllename: STA.  IR.XLW :
Date Printew. 11/15/06 . . -~

- Water Level Fluctuations

' - MW-BL -
Standard ,Chloririe< :

- Kearny, New Jersey

/\
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- .. Water Level Fluctuations

S MweaL

} Standard Chlorine
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